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Plextor Announces M6 PRO Series 
SSD Line With PlexTurbo Software 

Plextor has launched a fast new line of SSDs called the 
M6 PRO Series. The drives come in a full range of sizes 
(128GB/256GB/512GB/1TB) and are equipped with a new 
intelligent caching utility called PlexTurbo. PlexTurbo optimizes 
the use of all available memory (system RAM, SSD storage, and 
the SSD s DRAM cache) by identifying which data is used most 
frequendy and then selectively caching it for faster recall. Plextor says 
PlexTurbos ability to use system RAM to store "hot" (frequently 
used) data increases the peformance of the drives beyond that of 
the 6Gbit SATA III standard. The M6 PRO drives also come with 
a new ultra-low power sleep mode call DEVSLP that minimizes 
power use but has a fast wake-up time, and they are the first to pass 
Plextor's 1,008 hour Zero-Error enterprise standard, which requires 
400 units to pass 1,008 hours of testing under extreme conditions. 
The M6 PRO SSDs have a full five-year warranty. 



Thermaltal<e Adds Silent Series 
Models To Frio CPU Coolers 

Air coolers are adequate for many builds, but they can be noisy, 
particularly when fans are running at full speed. Thermaltake 
has added a new Silent Series line to its well-known Frio family 
of CPU coolers that addresses the noise problem. Frio Silent 
Series come in three models: Frio Silent 12; Frio Silent 14; and 
Frio Extreme Silent Dual (shown below). All Frio Silent Series 
coolers have solid copper heatpipes and aluminum fin cooling 
towers and come with either 120mm or l40mm PWM fans. 
The Silent 12 and Silent 14 models provide extra headroom for 
RAM coolers, and the Extreme Silent Dual offers dual cooling 
towers and two l40mm fans with LNC (low noise cabling) 
to reduce noise. 




WATCHING THE CHIPS FALL 



Here is the pricing 
information for 
various AlVID and 
Intel CPUs. 



* As of Month Year 
** Manufacturer's 

estimated price 

per 1,000 



1^ 



CPU 


Released 


Original Price 


Last Month's Price 


Online Retail Price* 


AMD FX-9590 Eight-Core 


6/11/2013 


NA 


$329.99 


$299.99 


AMD FX-9370 Eight-Core 


6/11/2013 


$375 


$229.99 


$229.99 


AMD FX-8350 Eight-Core 


10/23/2012 


$195 


$179.99 


$189.99 


AMD FX-8320 Eight-Core 


10/23/2012 


$169 


$159.99 


$159.99 


AMD FX-6350 Six-Core 


4/30/2013 


$132 


$139.99 


$139.99 


AMD A10-7850K Quad-Core 


1/14/2014 


$173 


$169.99 


$169.99 


AMD A10-7700K Quad-Core 


1/14/2014 


$152 


$159.99 


$159.99 


AMD A10-6800K Quad-Core 


6/4/2013 


$142** 


$129.99 


$149.99 


AMD A10-6790K Quad-Core 


10/28/2013 


$130 


$130.99 


$139.99 


AMD A1 0-6700 Quad-Core 


6/4/2013 


$142** 


$148.99 


$148.99 


Intel Core i7-4960X Ext. Ed. Six-Core 


9/3/2013 


$990** 


$1,049.99 


$1,049.99 


Intel Core i7-4930K Six-Core 


9/3/2013 


$583** 


$579.99 


$579.99 


Intel Core i7-4790K Quad-Core 


6/25/2014 


$339** 


$339.99 


$339.99 


Intel Core i7-4770K Quad-Core 


6/2/2013 


$339** 


$334.99 


$334.99 


Intel Core i7-4820K Quad-Core 


9/3/2013 


$323** 


$324.99 


$324.99 


Intel Core 17-4790 Quad-Core 


5/11/2014 


$303** 


$314.99 


$314.99 


Intel Core i5-4690K Quad-Core 


6/3/2014 


$242** 


$239.99 


$239.99 


Intel Core i5-4670K Quad-Core 


6/2/2013 


$242** 


$239.99 


$234.99 


Intel Core 15-4670 Quad-Core 


6/2/2013 


$213** 


$219.99 


$219.99 


Intel Core 13-4360 Dual-Core 


5/11/2014 


$149** 


$159.99 


$159.99 
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Overclockers Set Records & Win 
Prizes In GIGABYTE Bench Contest 

Overclockers DANCOP and WebTourist topped the rest of 
the field in GIGABYTE'S recent CATZILLA OC contest. 
The contest was split into two categories, air-/water-cooled 
systems and liquid nitrogen-cooled systems, with awards 
going to the best scores achieved using a custom CATZILLA 
benchmark skin on GIGABYTE 9 Series motherboards. 
WebTourist (air/water) and DANCOP (LN2) each won 
$500 and a new GIGABYTE motherboard for being the top 
scorers in their respective categories. DANCOP also managed 
to set a new world record in the process, scoring 43121 on 
the CATZILLA 720P benchmark using a GIGABYTE 
Z97X-SOC FORCE board. If you'd like to see how your 
own system scores, download the CATZILLA benchmark at 
bit.ly/1ISI4B2 . The 720P benchmark is free, but you'll need to 
register to unlock it. 



Hear Them Before They Hear You 
With TB's Ear Force Z SEVEN Cans 

Professional gamers and wannabes rely on sight and sound 
to guide them when they're playing. Now you can hear 
what you've been missing with the Turtle Beach Ear Force 
Z SEVEN headset. The company says its Z SEVEN is a 
gaming headset that is professional tournament quality, 
with independent game and chat volume controls and 
audio presets to enhance aspects of various games that 
can be adjusted using the control unit. The headset has a 
programmable DSP that lets users customize their audio 
and make it easier to hear things like footsteps or the loading 
of a weapon around a corner. The headset is licensed and 
endorsed by MLG. We don't know if you play like a pro, but 
with the Turtle Beach Ear Force Z SEVEN headset, at least 
you'll hear like one. The Z SEVEN retails for $249.95. 





Synology DiskStation DS41 Splay 
Can Hold Your Whole Media Library 

Got a big library of HD movies that is bursting at the seams? 
Synology has a new DLNA-certified media server that will make 
your day. The DiskStation DS4l5play can be configured with up 
to four storage bays that will hold up to 24TB of your favorite 
data. The unit comes with the web-based Synology DiskStation 
Manager OS and has a quick-start widget for easy setup. With 
a 1.6GHz dual-core CPU and 1GB of RAM, the server can 
transcode full HD video and handle concurrent multi-channel 
streaming, delivering content to your mobile devices, computers, 
and smart TVs. Photogs will enjoy the built-in Photo Station 
software that makes it easy to catalog, store, and share photos 
using social websites; music lovers will enjoy similar capabilities 
found in the Audio Station. Synology includes mobile apps so 
you can use your mobile device as a remote control to send your 
data where you want, when you want. 
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ASUS ROG Maximus VII Formula In 
Regular & Watch Dogs Editions 

Gamers and loyal fans of ASUS' Republic of Gamers gear will 
love the new ROG Maximus VII Formula motherboard that 
also comes in a special Watch Dogs edition. The black- and-red 
themed boards sport distinctive protective armor that gives 
them their unique look. Along with the Z97 chipset, the ATX 
boards are equipped with 14 USB ports (8 x USB 3.0 and 6 x 
USB 2.0), 10 SATA 6Gbps ports (4 shared with SATA Express), 
2 SATA Express ports, and 1 M2 Socket 3 port. The board has 
support for up to 32GB of DDR3 3300+ and can handle SLI 
and 3 -way CrossFire. Throw in the usual assortment of ASUS 
software goodies (like GameFirst III to reduce LAN lagging) 
and ROG SupremeFX Formula 2014 8-channel high-definition 
audio, and the Maximus VII is formidable indeed. The regular 
version has an MSRP of $319; add another $50 for the Watch 
Dog bundle (which we review this month in Heavy Gear). 



HARDWARE MOLE 




Steelseries Announces Rival 
DOTA 2 Edition Gaming Mouse 

Steelseries is launching a new product line under its Rival 
optical mouse brand. The Rival DOTA 2 Edition is a 
gaming mouse built with the same advanced optical sensor 
and six customizable buttons as the original Rival, but it 
features a color scheme and special illumination modes 
that play off Valve's Defense Of The Ancients 2 game. 
The mouse also includes a special in-game item. Hell's 
Glare for Doom, a special sword "that was once a divine 
weapon." The exclusive sword will only be available to 
gamers through purchase of the Rival DOTA 2. The 
MSRP for Steelseries' new mouse is $69.99. 



NVIDIA Shield, Take 2: The Tablet 

NVIDIA is now shipping an updated version of Shield, 
the portable gaming device it launched last year. The new 
Shield Tablet is what its name implies — ^a fully functional 
tablet optimized for gaming — ^and does not come with (or 
require the use of) a controller, although it will work with 
one. What it does come with is an 8-inch HD screen, front- 
facing stereo speakers and dual bass reflex port, built-in 
microphone, 5MP front- and rear-facing cameras, a Tegra 
Kl mobile processor, and a stylus. You can use the tablet 
and NNVIDA's GameStream technology to play games 
streaming from your PC or you can connect to your big- 
screen HDTV and use the Shield in console mode to play 
using the TV for the display. A 16GB Wi-Fi version of the 
Shield Tablet is available now for $299; a 32GB WiFi plus 
4G LTE version is coming later for $399. 
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New Slimjet Browser Built On Blink 
Aims To Outshine Chrome 

Look out, surfer universe: There's a new browser in town. 
Software maker FlashPeak has created a new browser called 
Slimjet that is powered by Blink, the open-source engine 
behind various versions of Chrome and Opera. FlashPeak 
says its browser is "fast and reliable like Chrome, but more 
powerful, intelligent and flexible." The browser has built-in 
features such as auto-compression to speed the uploading of 
photos, and an options section that gives users more control 
over the presentation and use of tabs. FlashPeak says Slimjet 
will work with extensions, plug-ins, and apps that were 
designed for Chrome. The browser is released under a freeware 
license (no charge!) and it runs on Windows systems (XP and 
later). You can download Slimjet from www.slimjet.com . 



The More, The Merrier: New 
OneNote Apps For Amazon Fire 

Microsoft's OneNote software makes it easy for you to 
jot down notes and combine them with other snippets of 
info, then sift through them later. The company has been 
working to make versions of OneNote available no matter 
what type of device or operating system people may use, 
and already has versions or apps for OneNote that work on 
Windows and OS X computers as well as Windows Phone, 
iPhones, iPads, and devices running Android. There's 
even a web-based version users can access with a browser. 
Now Microsoft has expanded the universe for OneNote 
users once again by releasing OneNote apps that work on 
Amazon's Fire tablets as well as the new Fire phone. As with 
all other OneNote apps, the Fire versions are free. You can 
download them from Amazon's app store. 




SOFTWARE SHORTS 




ri^9l9lLail:JL:K(:i:i»*&ii9MiiM:illlU4»l:itsi 



Apple picked the imposing image of El Capitan, a vertical 
rock formation well known to mountain climbers, as the 
backdrop for its recent public beta release of Yosemite, the 
next version of OS X. Yosemite will be a significant release 
for OS X, and Apple's claim that the program is "every bit as 
powerful as it looks" is helping stoke expectations. If you want 
to take a sneak peak yourself, better hurry: the beta will only 
(only?) be made available to the first one million people who 
register to try out the release. You can get on the list at Apple's 
beta signup site: https : / / appleseed. apple. com/ sp/betaprogram . 
What new items are generating the most buzz? Early testers 
have commented on the look of new icons, increased visibility 
for the Spotlight search function, and the usefulness of the 
built-in iCloud, among other features. 
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Don't Know How Much Data You 
Use Online? Join The Club 

The GAO (Government Accountability Office) recently 
conducted a study at the request of California Congresswoman 
Anna Eshoo of usage-based pricing by ISPs. Under these 
pricing programs, consumers pay fees to their service providers 
based on how much data they download each month, with 
additional payments due if they go over certain limits. As 
reported by Reuters, it turns out most consumers really don't 
have a very good idea of how much data they actually are 
using or what types of activities are driving up their costs. In 
some cases, the GAO found that people were either paying 
their ISPs for data they did not use or were paying overage fees 
each month because they did not understand their data limits. 
Expect problems to continue, as one factor apparently driving 
heavier data use is people shifting TV- watching to the web. 



AirBnB Reservation Site Extends 
Its Reach To Business Travelers 

AirBnB.com , the website that lets people find comfortable, 
convenient and affordable places to stay during their travels 
(and occasionally some rather unusual places, too), has a 
new look. The site recently updated its layout, introduced 
a new logo, and spelled out its whole raison d'etre. The 
company also revealed it is branching out beyond the 
casual traveler marketplace to see if it can tap into lucrative 
business travel, too. For this market, treehouses and tents 
probably won't work, and reports indicate the company is 
vetting its listing inventory to make sure people searching 
for business travel accommodations will find suitable 
locations. If you are an occasional road warrior who's 
looking to save a few bucks, you can check out potential 
places to stay at www.airbnb.com/business'travel . 




Why use Airbnb for business travel? 
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Like Big Numbers? You'll Love 
lnternetLiveStats.com 

OK, so everybody knows a lot of stuff happens online every 
day. But it's hard to really put a face on just how much is going 
on, what with a couple of billion people posting, emailing, 
chatting, tweeting, and otherwise going about their day. If you 
really want to know the numbers, you could search through a 
few dozen sites to pull together various statistics about Internet 
usage. Then again, you could just go to InternetLiveStats.com , 
a site that — ^you guessed it — pulls all that information together 
in one location for you. Scroll through the data being tracked 
by InternetLiveStats and you'll learn how many gigabytes of 
data are whizzing around the world, how many smart phones 
have been sold that day, how many . . . well, you get the idea. 
You also can view stats for a single second or the year to date. 
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16% 



The percentage of adult broadband users 
who use some type of video app daily. 
Overall, 49% of all adult broadband users 
engage a video app at least once per month. 

TDG Research 



3.9 million 



The number of peole who tuned in to watch 
the TV movie "Sharknado 2: The Second 
One" on Syfy. This was more than twice 
the audience that watched the original 
"Sharknado" movie. 

Advertising Age 



14.5 million 

Projected number of UHDTVs, also known 
as 4K TVs, that will ship during all of 201 4. 
By comparison, approximately 18.1 millon 
flat-panel TVs of all types shipped during the 
month of May. 

II-IS Teciinology 

$21.7 billion 

Total value of the global mobile game 
market in 2014. This includes $15.2 
billion from smartphones and $6.5 billion 
from tablets. 

Newzoo 



$1.47 trillion 

The projected value in U.S. dollars of 
all worldwide business-to-consumer 
e-commerce sales, defined as all products 
and services ordered online by any device, 
during 2014. The global total is expected to 
reach $2.36 trillion by 2018. 
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Job Of The Month 

So you're early in your career as a programmer and you want to work at a big software company on 
the west coast, but you don't hanker to live as far north as Redmond . . . well, how does Re(\wood 
sound? As in Redwood City, Calif., where you'd be working for the 5eco/7c/-largest software company 
in the world? Oracle, which nudged IBM out of the runner-up spot for software sales this year, has 
an opening in its Redwood City offices for a Programmer Analyst 1 . The job entails analyzing user 
requirements and writing code; designing, developing, debugging, and evaluating new software; and 
testing and implementing programs that support Oracle's users, departments, and worldwide corporate 
infrastructure. You'll need a Master's degree in comp sci, engineering, or a related technical field, 
and education or experience showing proficiency in various programming languages and database 
development. Oracle says some experience can be gained as you go, so go west, young programmer! 

www. oracle, com 



Maybe There Are Only 
30 Apps Worth Using 

The older you are, the less time you spend each month using 
smartphone apps. That nugget of information comes from 
a recent study of mobile users conducted by Nielsen. The 
research also found that the oldest users tended to use the 
smallest number of apps per month, although all age groups 
used less than 30. Below are monthly figures per age group. 

Age # Apps Time Spent (hrs:min) 



18-24 
25-34 
35-44 
45-54 
55+ 



28 

29.5 

29.3 

25.8 

22 



37:06 
35:40 
33:57 
25:26 
21:21 




Credit: Nielsen 




The Gaming Universe, Defined 

Researchers at The NPD Group have conducted periodic studies of the U.S. gaming market in an effort 
to classify gamers and also see how those classifications change over time. In the most recent study 
conducted during 01 201 4, more than 6,000 people answered questions about their gaming habits. These 
people were then placed in one of six categories: Avid Omni, Casual, Core Console, Family, Social, and Free 
& Mobile, and the relative sizes of the groups were compared with the results from a similar study a year 
ago. The results showed that "Avid Omni" gamers, people who play games often and on different types 
of devices, but especially phones, were growing as a percent of the overall gaming population, while the 
other categories of gamers either declined or stayed the same. 



Avid Omni Casual Core Console Family Social Free & Mobile 
Gamers Gamers Gamers Gamers Gamers Gamers 

22% 17% 9% 9% 14% 29% 

+6% -2% -1% -1% -1% NC 

Phones PCs Xbox360 Wii PCs Phones 



GIGABYTE 






Motherboards 



•Product features may vary by model. *Motherbaord models may vary based on local distribution. 
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MSI GS60 Ghost-003 



Here at CPU magazine, we do a lot of 
travelling to LAN parties all over the 
country, and we're not the only ones. We 
frequently encounter readers who routinely 
drive or fly impressive distances just to 
partake in gamings most social experience, 
despite the steep costs usually involved in 
doing so. More and more, these devoted 
gamers are opting to leave their PCs behind 
and turning instead to gaming laptops 
to fulfill their need to frag. These users, 
and those whose idea of mobile gaming is 
more Battlefield and League of Legends 
than Flappy Bird and Bejeweled Blitz, 
need a notebook that can really pack a 
punch, running games at high frame rates, 
delivering stunning audio experiences, 
delighting the eyes with their displays, and 
still remaining slim and light enough to 
easily access anywhere, at any time. 

MSI's GS60 Ghost was certainly 
designed with those goals top of mind. 
Its brushed aluminum skin and subtle 
swage lines lend it an unmistakable stealth 
fighter (or considering the specs, bomber) 
aesthetic. As the familiar red G Series 
Gaming badge on the lid implies, this 
laptop is much more than a mobile office. 

One of the most striking features of this 
gaming laptop is its thickness, or rather lack 
thereof; its 0.78 inches. With the lid up, the 
main body of the GS60 is just thick enough 
to support an RJ-45 Ethernet port on the 
right side. MSI backs this port with a Killer 
E2200 controller. The NIC is designed to 
deliver low latency and lag-free gaming and 
a better streaming media experience, thanks 
to data stream prioritization. 

The relative size of the enclosure and 
meager 4.36-pound weight belie the GS60 
Ghosts powerful internal components. The 
brains behind this beast come courtesy 
of Intel's Core i7-4700HQ, which has a 
2.4GHz base clock and a 3.4GHz Turbo 
Boost clock. NVIDIA's GeForce GTX 
860M handles the video reproduction and 
gaming tasks, and it has a 2GB GDDR5 
frame buffer to help drive those HD 
textures and visuals. While gaming, the 
fans designed to dissipate heat from the 




GPU spun up audibly, but the laptop's 
built-in speakers easily drowned them out. 
(A headset will do the trick, too.) There are 
16GB of Kingston DDR3L-1600 system 
memory in this laptop. Although some 
configurations of the GS60 Ghost support 
RAID, this unit has a single 128GB SSD 
for the apps and OS, while a ITB HDD 
handles your media library. 

The display measures 15.6 inches 
diagonally, and the GS60 Ghost-003's 
native resolution is 1,920 x 1,080. (MSI 
also offers a couple GS60 Ghost Pro 3K 
models that have an eye-popping screen 
resolution of 2,880 x 1,620.) This is an 
eDP (Embedded DisplayPort) LED- 
backlit Samsung SDC324C display 
that features a wide viewing angle and 
60Hz refresh rate. In our experiences, the 
display performed well with lots of indoor 
lighting and even better with the lights 
down. We didn't notice any ghosting, and 
the matte finish kept reflections and glare 
to a minimum. 

Just above the SteelSeries keyboard 
is the pair of premium speakers, which 



were designed by Denmark-based 
Dynaudio to deliver a superior sound 
field within a relatively small space. 
This is a 4.1 -channel sound system that 
produces a solid listening experience 
for gaming, movies, and music, even 
at higher volumes. MSI's Audio Boost 
technology also enhances your headset 
experience with its AMP (Audio Power 
Amplifier) program, which delivers the 
necessary amperage to drive high-end 
gaming headsets and professional-grade 
headphones. Gold-plated headphone and 
mic jacks can be found along the left side 
of the GS60 Ghost. 

The SteelSeries keyboard includes a 
numeric keypad, but it isn't your typical 
backlit laptop keyboard. It features 
adjustable multihued backlighting that 
supports five backlighting schemes, 
including normal, gaming, wave, 
breathing, and dual color. You can also 
customize the three lighting zones using 
seven types of light changes, resulting in 
more than 1,000 unique configurations. 
Using the SteelSeries Engine, you can 
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Benchmark Results 



MSI GS60 
Ghost-003 



SDMark Professional 
(Fire Strilce Extreme) 

Graphics Score 

Physics Score 



create macros and define hotkeys by 
simply dragging desired functions onto 
an image of the keyboard. The keys have 
a near-mechanical feedback to them, 
which makes typing with the GS60 
enjoyable, even for extended periods. As 
fumble-fingered as we are, we appreciate 
that the Windows key was moved to the 
right-side of the Spacebar, so we aren't 
likely to bump it while trying to crouch 
or run in games. 

The touchpad on the GS60 Ghost 
is large and has a matte finish. If you're 
used to separate right and left mouse 
buttons, you may need some time to 
adjust to the idea that you can simply 
"click" the whole touchpad on the right 
or left side, but you're most likely to be 
gaming with a standalone mouse anyway. 
There's an Intel-based Dual Band 
Wireless-AC 7260 radio under the hood 
and a Full HD webcam (30fps, 720p) at 
the top of the screen. 

We tested this laptop using the 
same combination of real-world and 
synthetic benchmarks we use to punish 



GS60 Ghost-003 

$1,699.99 (online) 
MSI 

usgaming.msi.com 

desktops, just to see how it would 
handle common power-user tasks 
and applications. We ran 3DMark 
Professional's Fire Strike benchmark at 
the Extreme setting and PCMark 8's 
Creative benchmark (Conventional). 
We ran a handful of SiSoftware Sandra 
2014 tests to isolate the processor's raw 
arithmetic and multimedia capabilities, 
as well as determine system memory 
bandwidth. POV-Ray beta RC3 and 
Cinebench 15 pushed the processor 
to its limits. Real-world gaming tests 
include Aliens vs. Predator and Metro: 
Last Light (both run at the laptop's 
native 1,920 x 1,080). 

As you can see from the scores, the 
MSI GS60 Ghost-003 really does feature 
desktop-replacement performance in a 
form factor we've traditionally referred to 
as thin and light. Although this laptop's 
gaming scores were below 30fps, this 
unit is more than capable of gaming at 
impressive frame rates at less stratospheric 
settings. This is an attractive, powerful, 
and highly functional laptop that we can 



Creative Score 

SiSoftware Sandra 2014 
Lite SP2a 

DhrystoneAVX2 
(GIPS) 

Whetstone Single-Float 
AVX (G FLOPS) 

Multi-Media Integer 
AVX2 x32 (Mpixels/s) 

Multi-Media Single-Float 
FMAx1 6 (Mpixels/s) 

Multi-Media Double-Float 
FMA x8 (Mpixels/s) 

Multi-Media Quad-Float 
FMA x8 (Mpixels/s) 

Integer B/FAVX/1 28 
(GBps, mem bandwidth) 

Floating B/FAVX/1 28 
(GBps, mem bandwidth) 

POV-Ray 3.7 Beta* 

Cinebench 15** 

Games (1,920x 1,080) 

Metro: Last Light 
(16XAF) 

Aliens vs. Predator 
(4XAA, 16XAF) 

* pixels per second 



recommend to anyone who wants to 
game on the go. ■ 

BY Andrew Leibman 



Specs: Dimensions: 15.35 x 10.47 x 0.78 inches (LxWxH); Display: 15.6 inches (1,920 x 1,080), eDP, LED backlit; Processor: 2.4GHz (3.4GHz Turbo Boost) 
Intel Core i7-4700HQ; Chipset: Intel HM87; GPU: NVIDIA GeForce GTX 860M, 2GB GDDR5; RAM: 16GB Kingston DDR3L-1600; Storage: 128GB SSD, 1TB 
HDD; Networking: Intel Dual Band Wireless-AC 7260, Killer E2200 Gigabit Ethernet; Audio: Sound Blaster Cinema, 4.1 -channel Dynaudio Premium Speakers; 
Keyboard: SteelSeries programmable, full-color backlit keys; OS: Windows 8.1 (64-bit); Weight: 4.36 lbs.; Battery: Li-ion polymer (52Wh); Ports: 3 USB 3.0, SD 
card reader, HDMI, Mini DisplayPort, RJ-45 Ethernet, mic, line-out 
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AORUS X7 V2 



Creating a gaming laptop that 
strikes the perfect balance between 
performance and portability is a 
colossal undertaking. Furthermore, any 
one enthusiast may demand a barely 
portable lap-crusher that has the battery 
life of a decade-old iPod, while another 
occasional gamer needs a workstation 
application-capable unit that can run 
for half a day on a single charge. The 
fact is, there is no such thing as the 
ideal gaming laptop. Gamers come in 
all types these days. 

Likewise, the gaming laptop market 
is just as diverse. The AORUS X7 we 
got our hands on, for instance, occupies 
the higher end of the market in almost 
every way imaginable; this capable and 
portable battle box is bigger and heavier 
than MSI's laptop, but it's ready to roll at 
a moment's notice. 

The AORUS X7 is a desktop replace- 
ment, but some clever engineering 
allows it to shed the term's negative 
connotations entirely. In the past, we've 
reviewed gaming laptops that were nearly 
two inches thick and weighed 1 0 pounds 
or more. The svelte X7 V2 is 0.9 inches 
thick and weighs 6.6 pounds. 

The outer shell is matte black 
aluminum, and there is a trio of swage 
lines on the lid that make the X7 look 
a little like the hood of a stately luxury 
sedan; there's even a small silver cross 
centered on the front edge of the lid, like 
a classy hood ornament. Centered on the 
lid is the silver AORUS bird logo. Lifting 
the lid, we find the LED-lit power button 
that features the same logo. 

The keyboard here includes a 
numeric keypad on the right and 
a series of programmable G keys on 
the left. The keys utilize scissor- 
type keyswitches, which gives the 
necessarily low-travel keys a distinct 
bump feedback. You can configure the 
AORUS X7's keyboard's backlight to 
react to a light sensor or you can set it 
to dim, bright, or off. The keyboard also 




features Anti-Ghost technology, which 
helps prevent complex and rapid key 
combinations from forcing some key 
commands to go unregistered. Although 
the Windows key is in its traditional 
location, you can easily lock it to stop 
an errant keystroke from torpedoing 
your gaming session. 

The touchpad is glossy and black. Like 
MSI's laptop, the X7 lacks discrete right 
and left mouse buttons, but there's a line 
at the bottom to help you determine 
which side of the pad to click for the 
appropriate command. 

The X7 we tested comes jam-packed 
with high-end hardware. The 17.3-inch 
display is LED-backlit and features a 
1,920 X 1,080 native resolution. This 
panel is capable of displaying 72% of 
the NTSC color gamut, which makes 
for some vivid visuals compared to 
the average panels and their 45% 
NTSC color gamut capabilities. 
Other features of the display include 
an 8ms response time and 300cd/m2 
luminance. It looks great in bright or 
dimly lit rooms, resists ghosting, and 
has wide viewing angles. 



To push images to this brilliant 
screen, AORUS equipped the X7 
with two of NVIDIA's GeForce GTX 
860M modules, in SLI. All told, 
there's 8GB GDDR5 reserved for the 
CPUs (4GB each), so even running 
a trio of external l,080p displays is a 
viable option for gamers who enjoy 
surround gaming. The processor under 
the hood, Intel's Core i7-4710HQ, 
features a 2.5GHz base clock and a 
3.5GHz Turbo Boost clock, putting 
it just a step above that of the MSI 
GS60. System memory comes from 
Crucial, and there's a total of 16GB of 
DDR3L-1866. 

The storage subsystem is one of 
the X7's standout features. There are 
three Lite-On 128GB mSATA SSDs 
configured into a RAID 0 volume, 
which gives us a C: drive capacity of 
384GB. A 1TB Hitachi Travelstar 
7K1000 hard drive is also installed 
in this monster to let us load up the 
X7 with our media libraries. The 
Intel Dual Band Wireless-AC 7260 
controller handles Wi-Fi connections, 
and a Killer E2200 controller provides 
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X7V2 

$2,299 (online) 
AORUS 
www.aorus.com 



Gigabit Ethernet with some nice 
power-user packet prioritization 
techniques in tow. 

The AORUS Acoustic+ sound 
system consists of a pair of speakers 
vented out the front corners of the 
main unit and two subwoofers vented 
through the bottom. We noticed that 
the unique speaker positioning helped 
us accurately pinpoint the source of 
sounds while gaming, but it produced 
less natural results when watching 
movies and listening to music. 
Headphone sound reproduction was 
bright and full. 

The AORUS Command & Control 
software lets you tweak a number of 
the laptop's settings, including the 
keyboard backlight, fan speeds, USB 
charging, and much more. Using the 
Macro Engine, you can set up the five 
G keys (each with up to five profiles) 
to perform a number of useful and 
application-specific functions. 

Like with MSI's portable power- 
house, we ran the AORUS X7 
through a gauntlet of real-world and 
synthetic benchmarks that would 
help us determine its overall system 



performance as well as isolate each 
of the major components. Tests we 
ran include PCMark 8's Creative 
(Conventional) benchmark; SiSoftware 
Sandra 20l4's Processor Arithmetic, 
Processor Multimedia, and Memory 
Bandwidth tests; POV-Ray beta RC3; 
and Cinebench 15. Aliens vs. Predator, 
Metro: Last Light, (both run at the 
X7's native 1,920 x 1,080 resolution), 
and 3DMark Professional's Fire Strike 
benchmark run at the Extreme setting 
are all designed to show how well this 
laptop can game with current and future 
DXll titles. 

According to the gaming benchmark 
numbers, the dual GeForce GTX 
860Ms in SLI make a big difference. 
Although the AORUS X7 stayed 
relatively silent while playing some 
games, others forced the fans to spin 
up, and this beast was absolutely 
roaring for the duration. But it's to be 
expected when you cram this much 
graphics horsepower into such a small 
space. We were also blown away by the 
storage system performance. If you're 
in the market for a laptop that really 
knows how to have fun — and looks 



good while doing it — the AORUS X7 is 
a worthy choice. ■ 



BY Andrew Leibman 



Specs: Dimensions: 1 6.8 x 1 2 x 0.9 inches (LxWxH); Display: 1 7.3-inch (1 ,920 x 1 ,080), LED bacl<lit; Processor: 2.5GHz (3.5GHz Turbo Boost) Intel Core 17- 
471 OHQ; Chipset: Intel HM87; GPU: NVIDIA GeForce GTX 860M SLI, 8GB GDDR5; RAM: 16GB Crucial DDR3L-1866; Storage: Lite-On 128GB mSATA SSDs (3x, 
RAID 0), 1TB Hitachi Travelstar 7K1 000 HDD; Networking: Intel Dual Band Wireless-AC 7260, Killer E2200 Gigabit Ethernet; Audio: AORUS Acoustic+, 2 speaker, 
2 subwoofer; Keyboard: Backlit, programmable; OS: Windows 8.1 (64-bit); Weight: 6.6lbs.; Battery: Li-ion polymer (73.26Wh); Ports: 3 USB 3.0, 2 USB 2.0, SD 
card reader, 2 HDMI, VGA, RJ-45 Ethemet, Mini DisplayPort, Mic, line-out 
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ASUS ROG MATRIX R9 290X 
& ROG MATRIX GTX 780 Ti 



Although we don't mention it very 
often, ASUS is one of a dwindling 
breed of component manufacturers that 
designs and manufactures graphics cards 
that utilize GPUs from both AMD and 
NVIDIA. Like those Internet pictures of 
kittens and puppies sleeping in the same 
tiny bed, it shouldn't be possible. But not 
only is it possible, it gives gamers with 
strong opinions about the color of the 
logos on their graphics cards (you know 
who you are) a way to benefit from the 
impressive technology ASUS bakes into 
its products. 

ASUS recently sent us its ROG 
(Republic of Gamers) MATRIX variants 
of the Radeon R9 290X and GeForce 
GTX 780 Ti so we could highlight how 
each card leverages those benefits in 
your favor. 

In The Red Comer 

Let's start with the scarlet twin of this 
duo, the ROG MATRIX Radeon R9 
290X. Code-named Hawaii, the GPU 
in this card is an unhobbled 28nm chip 
that consists of 6.2 billion transistors. It 
has 2,816 stream processors, 176 texture 
units, and 64 ROPs. There's an extra- 
wide 512-bit memory bus, and that's 
connected to 4GB GDDR5 memory. 
The stock core and memory clocks for 
this card are IGHz and l,250MHz, 
respectively. ASUS leans on its superior 
cooler to eke out better clocks, including 
a l,050MHz core clock and a l,350MHz 
memory clock. There are four display 
outputs of the bracket, including two 
DVI-D, a full-sized HDMI, and a full- 
sized DisplayPort. This is a PCI-E 3.0 
card, and its power demands are met with 
two 8-pin PCI-E power connectors. 

In The Green Corner 

Now we'll focus on the ROG MATRIX 
GeForce GTX 780 Ti. This model sports 




a fully unlocked 28nm GKllO GPU, 
which has every one of its 15 SMXs 
enabled for a total CUDA core count of 
2,880. It also features 240 texture units, 
48 ROPs, and a 384-bit memory bus. 
The frame buffer on this card is 3GB of 
GDDR5 clocked at l,750MHz, which 
gives you a total memory bandwidth of 
336GBps. NVIDIA ships the reference 
design GTX 780 Ti with a relatively 
modest 876MHz core and 928MHz 
boost clocks, but the ROG MATRIX 
GTX 780 Ti's custom cooler, which we'll 
describe in more detail below, lets ASUS 
raise these number to l,006MHz and 
l,072MHz, respectively. On the bracket, 
you'll find a dual-link DVI-I port, 
DVI-D port, and full-sized HDMI and 
DisplayPort outputs. This too is a PCI-E 
3.0 card, and you'll need two 8-pin PCI-E 
power connectors to run it. 

The ASUS Touch 

Dressed as they are in the same custom 
cooler from ASUS, this Cain and Abel, 



ROG MATRIX R9 290X 

$649.99 
ASUS 

www.asus.com/us 

Patty and Selma, Liquid Snake and Solid 
Snake look nearly identical at first glance. 
And at second glance. The primary 
differences you'll notice are the GTX 
780 Ti's SLI connector (CrossFire's magic 
happens over the PCI-E 3.0 interface 
thanks to its Direct Memory Access, or 
XDMA, technology), the presence of a 
DVI-I port on the NVIDIA card (the 
AMD variant just has a pair of DVI-D 
outputs), and the extra couple of Elpida 
memory chips peeking out from behind a 
heatpipe on the R9 290X. 

Shared features is the name of the 
game with these two cards, and they're 
primarily why you'll go with an ASUS 
MATRIX card and not something else. 
Both come with a DirectCU II cooler 
that sports a massive 10mm heatpipe 
among other smaller gauge heatpipes; 
they all come into direct contact with 
the GPU. According to ASUS, this yields 
a threefold decrease in fansink acoustics 
and an operating temperature that's 20% 
cooler than the reference coolers. If you 
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Specs & Scores 


ASUS ROG 
IVIATRIX R9 290X 


ASUS ROG 
IVIATRIXGTX780Ti 


Core clock 


1, 050MHz 


1,006MHZ (base), 
1, 072MHz (boost) 


Memory clock 


1, 350MHz 


1, 750MHz 


Memory interface 


512-bit 


384-bit 


Memory 


4GB GDDR5 


3GB GDDR5 


3DMark Professional 
(Fire Strilce Extreme) 


5071 


5596 


Graphics Score 


5265 


5838 


Physics Score 


13076 


13828 


Unigine Heaven 4.0 


(1,920x1,200) 




Score 


1277 


1510 


FPS 


50.7 


59.9 


Games 


(1,920x1,200) 




Metro: Last Light 
(16XAF) 


71.33fps 


80.67fps 


Aliens vs. Predator 
(4XAA, 16XAF) 


96.6fps 


96.7fps 




(2,560x1,600) 




Metro: Last Light 
(16XAF) 


4767fps 


55.67fps 


Aliens vs. Predator 
(4XAA, 16XAF) 


61.2fps 


59.2fps 




take a closer look at the fan on the left 
side of either card you'll notice it has a 
radial fan, which pushes air away from 
the card laterally 

Both cards also feature ASUS' 
signature DIGI+ VRM, black metallic 
capacitors, and l4-phase Super Alloy 
Power. This delivers cleaner power to 
the vital components when they need 
it most, which reduces power noise and 
helps maintain durability for the life of 
the graphics card. 

The ROG color-coded load indicator 
on the spine of each card gives you a 
visual guide to determine the current 
GPU load. During idle, it remains blue, 
at medium load it turns orange, and at 
full load (for instance, while we ran any of 
the benchmarks), the Republic of Gamers 
logo glows bright red. 

Although these graphics cards 
both ship with overclocked cores, the 
ASUS GPU Tweak utility lets you dig 
in and increase clock speeds, voltages, 
and modify fan performance at will. 
Another overclocker-friendly feature 



is the Safe Mode but- 
ton, which is like a 
clear CMOS button 
for your graphics card 
It instantly restores 
the core, memory, 
and voltages to their 
default values. For 
fans of streaming their 
gameplay, ASUS also 
gives you GPU Tweak 
Streaming, which is 
an easy way to stream 
your playthroughs in 
real time. 

The ASUS ROG MATRIX cards were 
meant to be pushed to their limits, but 
if you're more inclined to shove them 
right off a cliff and listen for the splat, 
ASUS gives you the means to do so. 
LN2 overclockers are well versed in the 
notorious "cold bug" that afflicts silicon 
running at sub-zero temperatures. 
Before it bites a chunk out of your 
record-breaking run, flip the Memory 
Defroster switch on the back of the 



card; this instantly warms up the area 
around the memory and kills the cold 
bug dead. And finally, the LN2 Mode 
switch (located at the top-left edge of 
both cards) takes off the training wheels 
by removing the power target, voltage, 
and overcurrent limits. 

Regardless of your fanboy allegiance, 
both of these impressive cards give you 
the tools you need to up your game. ■ 

BY Andrew Leibman 



Specs (ROG MATRIX GTX 780 Ti): GPU: 28nm GK110 Kepler; Clocks: 1,006MHz (base), 1,072MHz (boost), 1 ,750MHz (memory); Memory bus: 384-bit; 
Frame buffer: 3GB GDDR5; Factory overclocked: Yes; Ports: dual-link DVI-I, DVI-D, HDMI, DisplayPort 

Specs (ROG MATRIX R9 290X): GPU: 28nm Hawaii; Clocks: 1,050MHz (core), 1,350MHz (memory); Memory bus: 512-bit; Frame buffer: 4GB GDDR5; 
Factory overclocked: Yes; Ports: Dual DVI-D, HDMI, DisplayPort 

Test system specs: Processor: Intel Core i7-4960X; Motherboard: GIGABYTE X79-UP4; RAM: 16GB Patriot Viper Xtreme DDR3-1866; Storage: 240GB OCZ 
Vertex 3 MAX lOPS SSD; OS: Windows 8 Pro (64-bit) 
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ASUS MAXIMUS VII FORMULA 



MAXIMUS VII FORMULA 

$319.99 
ASUS 

www.asus.com/us 



ASUS' flagship Intel motherboards 
have traditionally carried the 
moniker "MAXIMUS FORMULA." 
The MAXIMUS VII FORMULA is the 
latest iteration, and it brings support for 
Intel's Z97 chipset. In the May issue, we 
got a chance to check out this board's Z87 
predecessor; besides the chipset advancement, 
the MAXIMUS VII FORMULA sports 
a fow design improvements, including a 
new liquid-cooling channel and cutting- 
edge audio. 

One of the first things you'll notice 
about the MAXIMUS VII FORMULA is 
its ROG Armor, which consists of an ABS 
top cover and solid SECC steel backplate. 
It certainly catches the eye, but the ROG 
Armor is more than just a pretty face. The 
top cover shields the motherboard from heat 
radiating from the graphics card(s), and the 
backplate has thermal pads in critical areas 
to transfer heat to key components. ASUS' 
CrossChill Copper functions perfectly well 
as a passive VRM cooler, but the real fun 



happens when you use its Gl/4 threads to 
add the block to your liquid-cooling loop. 
The new copper cooling channel distributes 
heat over radiating fins that are connected to 
the VRMs, and it doubles as a water channel 
if you set up the CrossChill Copper for 
liquid-cooling. 

On this board, ASUS offers two SATA 
Express ports, so you'll be ready once these 
drives arrive in force. The SATA Express 
ports can alternatively function as four 
6Gbps SATA ports, and the MAXIMUS 
VII FORMULA includes an additional six 
6Gbps SATA ports. You can install up to 
32GB of DDR3 clocked up to 3,300MHz. 
For graphics card support, the ASUS 
MAXIMUS VII formula's three 
PCI-E xl6 slots (two PCI-E 3.0 and one 
PCI-E 2.0) support 2-way SLI and 3-way 
CrossFire. In addition to the latest Haswell 
processors, the motherboard also supports 
Intel's upcoming Broadwell chips. For 
overclocking, ASUS includes its Extreme 
Engine Digi+ III components, which 



include black metallic capacitors that offer 
20% greater temperature endurance and 
five times longer lifespan than conventional 
capacitors, 60A BlackWing chokes, and Nex- 
FETMOSFETs. 

Extra front panel and rear panel 
connectivity is included, too. The highlight 
here is the mini PCI-E combo card, which 
you install above the motherboard's rear 
I/O. It has a free M.2 slot that supports type 
2260 storage devices. The card also has an 
802.1 lac/Bluetooth 4.0 combo module. 
For front panel connectivity, you can add 
up two USB 3.0 ports, four USB 2.0 ports, 
and HD audio. The latter works with ASUS 
Sonic SenseAmp technology and the board's 
built-in headphone amp to detect your 
headphone's impedance and automatically 
adjust for best sound. 

Sonic SenseAmp is part of ASUS' 
SupremeFX Formula 2014 audio, a 
collection of sound-enhancing hardware 
and software. SupremeFX Formula delivers 
a 120dB SNR, and WIMA film capacitors 
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are added to increase the realism of high- 
and low-frequency sounds, such as gunshots, 
explosions, and engine noise. You can also 
be assured that the audio will be free of 
EMI noise, because ASUS isolates the audio 
components from the rest of the PCB. ASUS 
Sonic SoundStage technology makes it easy 
to alter the sound to suit your favorite game, 
letting you switch between FPS, racing, 
fighting, and sports profiles. 

Many of the motherboards we've reviewed 
recently feature some type of network 
optimization utility, and the MAXIMUS 
VII FORMULA is no different. ASUS 
upgraded its GameFirst III to provide you 
with a more intuitive way to prioritize game 
packets. You can now manage the bandwidth 
of individual applications with five priority 
levels, as well as block traffic. Four preset 



modes (Gaming, Media Streaming, File 
Sharing, and Optimization) are available, too. 

We tested the MAXIMUS VII 
FORMULA with a stock-clocked Intel 
Core i7-4790K, a PNY XLR8 GeForce 
GTX 780 Ti Customized Overclocked, and 
8GB of ADATA XPG V2 DDR3-2400 
memory. The motherboard performed 
well in 3DMark Professional's Fire Strike 
Extreme, easily topping an overall score of 
5000, with a mark of 5253. In POV-Ray 
3.7, the MAXIMUS VII FORMULA scored 
1802.34 pixels per second. It delivered 57fps 
in Metro: Last Light and 58.2fps in Aliens vs. 
Predator. Both are great results, considering 
we test at 2,560 x 1,600 and the highest 
quality settings. 

The MAXIMUS VII FORMULA is one 
heck of a performer. It powered through 



our benchmarks without issue. Support for 
today's high-end components makes this 
board a great foundation for a swift rig. ■ 

BY Nathan Lake 



Specs: Max memory: 32GB (DDR3-1600; DDR3-3300 max OC); Slots: 2 PCI-E 3.0 x16, 1 PCI-E 2.0 x16, 3 PCI-E x1; Storage: 2 SATA Express, 1 M.2, 6 
6Gbps SATA; Rear I/O: 1 HDMI, 1 DisplayPort, 1 Optical S/PDIF, audio I/O, 6 USB 3.0, 2 USB 3.0, 1 Ethernet, 1 PS/2, 1 Clear CMOS button, 1 ROG Connect 
On/Off switch; Form Factor: ATX; Warranty: 3 years 

Test System Specs: Processor: Intel Core i7-4790K; GPU: PNY XLR8 GeForce GTX 780 Ti Customized Overclocked; Memory: 8GB ADATA XPG V2 DDR3- 
2400; Storage: 128GB Crucial RealSSD C300; OS: Windows 8.1 Enterprise (64-bit) 
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ModMic 
$49.95 
ANTLION 

www.modmic.com 



ANTLION ModMic 

DO you own a pair of quality head- 
phones that's only a microphone 
away from being a great PC gaming 
headset? Maybe you have an extremely 
comfortable headset with a mic that's 
knocking on death's door. If so, you'll 
definitely want to check out ANTLION's 
ModMic. This boom microphone can 
attach to an existing headset or pair of 
headphones to add high-fidelity voice 
capability, because the ModMic comes 
with a 9.7mm electret capsule condenser 
microphone that offers a sensitivity of 
-38dB and a frequency response between 
lOOHz to lOkHz. 

The ModMic is incredibly easy to add 
to or remove from your headphones, 
because it connects via a pair of small, 
magnetic clasps. The diameter of these 
clasps is less than a dime. Just find a flat 
spot on your headphones and attach the 
base clasp using the included 3M adhesive 
pad. The clasp on boom magnetically 
holds the ModMic to the base clasp and 
your headphones. We found that the 
magnet was powerful enough to securely 
hold the lightweight microphone, yet it 
didn't affect the sound coming from our 
headphone's drivers. 



To remove the microphone, just pull the 
ModMic away from the base clasp. When 
you want to put the ModMic back on your 
headphones, reconnect the magnetic clasps. 
ANTLION includes a second base clasp, if 
you want to use the ModMic on a second 
pair of headphones. The boom itself is 
flexible without being flimsy, thanks to an 
internal steel spine, so you can position the 
microphone exactly where you want. We like 
that the boom is 6.9 inches long, making it 
long enough to position the microphone a 
few inches in front of your mouth. 

The boom's length is adjustable, too. 
Just slide the clasp along the boom until 
you find a more suitable extension. 
Then, lock the clasp into place. The 
microphone's cable is 10.8 feet long, 
so it should easily reach the rear panel 
microphone input on the back of a 
PC. The ModMic sent to us comes 
with a mute switch on the cable, and 
ANTLION also sells a model without the 
mute switch for $44.95. 

We tested the ModMic out while 
playing League of Legends — a game 
where team communication is critical. 
For voice communication, we used the 
Curse Voice Beta client. Teammates 



said that our voice came through crystal 
clear with the ModMic. There was no 
distortion when we talked loudly, and 
it picked up our voice clearly when 
we spoke quietly. Our teammates 
further reported that they couldn't 
hear deliberately loud keystrokes on a 
rubber dome keyboard, while sound of 
the dog barking about 10 feet away was 
indistinct in the background. Our voice 
was the only clearly reproduced sound, 
which is just the way we like it. 

ANTLION's slogan for the ModMic 
is "Keep your headphones. Add a mic." 
It's a perfect description of the value 
ModMic provides. The high-fidelity 
microphone is a smart addition for 
those who require exceptional voice 
quality, too. ANTLION includes a 
convenient case, around the size of an 
eyeglasses case, so you can travel with 
the microphone detached from the 
headphones. If you're the kind of power 
user who wants a set of exceptional 
headphones some of the time, and an 
equally excellent headset the rest, the 
ModMic is exactly what you need. I 

BY Nathan Lake 



Specs: Pattern: uni-directional; Sensitivity: -38dB ± 3dB; Response; 100Hz to 10kHz: SNR: greater than 50dB; Impedance: 2.2 KQ; Operating 
voltage: 1 to 1 0V; Max input SPL: 1 1 0dB 
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BOL.QUIET PWM 

$14.99 
LEPA 

www.lepatek.com 



BOLQUIET Tri-Speed 

$12.99 
LEPA 

www.lepatek.com 



LEPA BOLQUIET PWM & Tri-Speed Fans 



Let's face it, when you're shopping for 
a new PC chassis, the quaUty of the 
preinstalled fans is pretty low on your hst 
of concerns. Even so, it would be a grave 
error to let your case's air cooling become 
an afterthought. When it comes time to 
swap those fans out or replace an older fan 
that's beginning to make that hamster-wheel 
whine, LEPA's latest fans have a lot to offer. 

The 120mm BOL.QUIET PWM and 
Tri-Speed case fans feature a modular frame 
design that consists of a black painted metal 
ring enclosed in a two-piece black plastic 
frame. The blades are a translucent black 
plastic, and they feature an S-shaped profile 
with curved tips, or winglets. These design 
elements are key to the BOL.QUIET fans' 
cooling efficiency Another thing that helps 
keep your case and components cool is the 
series of LEPA logo cutouts on all four sides 
of the fan, which lets the fan draw in more air. 

The two PWM fans we tested came with 
a quartet of high-quality, brilliant red and 



blue LEDs, respectively, as well as rubber 
fan-mounting grommets, and a 4-pin 
Molex adapter. LEPA also offers this model 
unlit. The BOL.QUIET Tri-Speed fan we 
tested doesn't ship with LEDs, but instead 
features Silence and Ultra Silence adapters, 
which include built-in resistors to reduce 
the power from the standard 12V/0.2A 
to 7V/0.1A, and 5V/0.05A, respectively 
The Silence adapter reduces the l,600rpm 
stock speed to l,100rpm and the Ultra 
Silence adapter slashes that to SOOrpm. 
According to LEPA, the former adapter 
results in a 33% quieter operating output 
and the latter in a 55% quieter operating 
output. Considering how quiet these fans 
are already, this is an impressive feat. 

Part of the reason these fans are so quiet 
is their unique motor design. LEPA uses 
its patented BOL (barometric oilless) 
motor, which is a self-lubricating bearing 
technology that takes advantage of nano 
materials that maintain their properties even 



under high temperatures. This dramatically 
minimizes the friction that can reduce the 
life span of the motor and generate that 
annoying hum you hear from lesser fans. 
As a result, LEPA's BOL.QUIET fans have 
the long life span you expect from other ball 
bearing fans, but with powerful output and 
near-silent operation. 

When we plugged each of the fans into 
our test system, they only became audible 
when we leaned close to the fan's location. 
The LEDs on the two PWM fans were vivid 
and bright, and the translucent fan blades did 
a good job of spreading the light out. We also 
really liked having the option to reduce the 
fan speed using the Tri-Speed's adapters. And 
despite the obvious quality of the fans, they're 
some of the more affordable aftermarket 
case fans you'll find. Regardless of the ones 
you choose, as long as they're LEPA's BOL. 
QUIET fans, you can't go wrong. ■ 

BY Andrew Leibman 



Specs: (BOL.QUIET PWM): Dimensions: 1 20 x 1 20 x 25mm; Speed: Up to 1 ,600rpm; Airflow: Up to 81 .45cfm; Noise: Up to 1 8dBA; LEDs: Blue, red 
Specs: (BOL.QUIET Tri-speed): Dimensions: 1 20 x 1 20 x 25mm; Speed: up to 1 ,600rpm; Airflow: up to 81 .45cfm; Noise: up to 1 8dBA; LEDs: None, Extras: 
7V adapter (1 ,1 OOrpm/1 2dBA), 5V adapter (800rpm/8dBA) 
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D-Frame Mini 

$350 
In Win 

www.inwin-style.com 



In Win D-Frame Mini 



n Win has been doing some great things 
with PC case design the last couple years. 
The 904 we used in our CPU System 
Workshop build in the February issue is 
one great example, and the D-Frame and 
D-Frame Mini are two more. There are 
a lot of cool, highly functional PC cases 
on the market, but there are very few that 
really step outside the lines and provide 
this kind of style. 

As its name suggests, the D-Frame 
Mini is a Mini-ITX version of the 
D-Frame, a mid-tower enclosure that 
accommodates ATX motherboards and 
so forth. Rest assured that what the Mini 
lacks in size it more than makes up for in 
portability and visual appeal. 

The Mini's primary construction is 
a frame of aluminum tubing arranged 
in the D shape the case takes its name 
from. It comes in three colors: black, 
red, and orange, and prior to seeing the 
orange version in person, we probably 
would have chosen either red or black 
over it. Not anymore. The orange 
D-Frame Mini is one of the best uses 



of that color we have seen to date, and 
looks flat-out amazing. 

As it has in the past. In Win makes 
excellent use of tempered, smoked glass 
in the D-Frame Mini's side panels. The 
motherboard tray and drive mount supports 
are matte black aluminum plate, and the 
mobo tray has chromed edges. Once again, 
this is something you really need to see for 
yourself to get the full effect. 

The glass side panels are attached 
to the case with knurled thumbscrews 
for easy removal, and the chassis' open 
design makes it very easy to work with. 
The vertical PSU mount at the rear is 
equipped to let you mount your power 
supply facing up or down, whichever 
works best for you. The only drawback 
with the design in general is that you 
can't simply pull all of your excess cable 
behind the motherboard tray to hide it; 
you'll have to work a little harder at cable 
management to get the surgical-table- 
clean look that is in vogue right now, but 
we think you will find that the end result 
will justify spending the extra time. 



The motherboard tray is oriented for 
vertical board placement, with video card 
mounting brackets at the top. The three 
drive mounts are horizontal shelves with 
mounting screw holes for 2.5- and 3.5- 
inch drives, and you can remove any or 
all of them as you see fit. In Win includes 
a mounting bracket at the bottom of 
the case for a pair of 120mm fans or a 
240mm radiator. 

We mentioned portability a moment 
ago: The D-Frame Mini is a great 
LAN party case, and not just because 
it will catch a lot of eyes. Thanks to 
its aluminum construction, it only 
weighs about 11.5 pounds, so it will be 
easy to tote around, even loaded with 
components. The knurled aluminum tube 
handle that runs parallel to the system 
up top makes it comfortable to lift and 
carry. This combined with its flexibility 
and great looks add up to a case that you 
should look into if you're planning a small 
form factor build. I 



BY Chris Trumble 



Specs: Dimensions: 16 x 9 x 19.7 inches (HxWxD); Materials: Aluminum, tempered glass; Motherboard support: Mini-ITX; Drive bays: 3 2.5-/3.5-inch 
internal, 2 2.5-inch internal; Fans (optional): 2 120mm bottom; Ports: 2 USB 3.0, audio I/O 
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VisionTek CryoVenom R9 290 



Last September, AMD set its sights on 
the single-GPU performance crown 
and launched its Radeon R9 290 and R9 
290X. Today, we're testing the former, but 
VisionTek's CryoVenom R9 290 is anything 
but stock. It comes straight from the factory 
with a nickel-plated electrolytic copper and 
acrylic EK waterblock bolted to its PCB. 

The waterblock, installed by VisionTek's 
Custom Shop team, covers about 70% of 
the card, including the GPU, GDDR5 
memory chips, and VRM. There's an 
anodized black aluminum backplate 
protecting the underside of the PCB. A pair 
of Gl/4-threaded plugs are already installed 
in the block's Gl/4 ports, so you can 
arrange the input/outtake fittings however 
works best in your system. Although the 
waterblock is only a single slot thick, the 
card still uses a dual-slot bracket. 

On the back panel, you'll find a 
handful of display interfaces, including 
two dual-link DVI, one HDMI, and one 
DisplayPort. Power comes to the card via 
8-pin and 6-pin PCI-E power plugs, and 
you'll need a 750W PSU to run it. 

To complete our setup, we used the 
VisionTek CryoVenom 240 Liquid 
Cooling kit we covered in last month's 
"In The Loop" article, but there's nothing 
precluding you from incorporating this 
card into your existing loop or building 
a custom loop from scratch to support it. 
Unlike a card you disassembled to install an 



afi:ermarket waterblock, the 
CryoVenom R9 290 comes 
with a one-year warranty. 

The CryoVenom R9 
290 ships with core and 
memory clocks set to 
the stock 945MHz and 
l,250MHz, respectively We 
benchmarked the card at 
these speeds, and it performs 
just like you'd expect a 
stock-clocked R9 290 to 
perform. The coolest thing 
included with this unit is 
the checklist and registration 
card, which describes the 
recommended power 
increase, GPU core clock, and memory clock 
settings achieved for this card. Using the 
AMD Overdrive component of the Catalyst 
Control Center, we input the numbers as 
described (30% power increase, l,150MHz 
core clock, and l,450MHz memory clock), 
and that's when this card really blew us 
away. The 21% core and 16% memory 
clock bumps yielded better than 16% 
performance increases in 3DMark Pro, 
Unigine Heaven, and Metro's 2,560 x 1,600 
run. In everything else, performance increased 
by at least 17%. In some instances, this is 
enough to top an R9 290X 

The R9 290 is notoriously hot and loud, 
but with a waterblock replacing the fansink, 
the noise factor is reduced to the sound of the 




pump and the pair of 120mm fans running 
at a fairly low RPM over the 240mm 
radiator. We can thank EKWB for this 
impressive quiet, but how hot does this card 
run, exactly? Under load at stock clocks, the 
CryoVenom R9 290 pushed the mercury up 
to 41 degrees Celsius. With the overclocking 
settings in place, the card only reached 45 C. 
On second thought, this is the coolest thing 
about VisionTek's card. I 

BY Andrew Leibman 

CryoVenom R9 290 

$600 
VisionTek 
www.visiontel<products.com 



Test system specs: Processor: Intel Core i7-4960X; Motherboard: GIGABYTE X79-UP4; RAM: 16GB Patriot Viper Xtreme DDR3-1866; Storage: 240GB OCZ 
Vertex 3 MAX lOPS SSD; OS: Windows 8 Pro (64-bit) 
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GX Gaming Cavimanus 



Headsets need to do a lot to please 
avid gamers. They need to nail the 
basics, such as sound reproduction 
for audio, video, and gaming; remain 
comfortable to wear for hours on end; 
deliver crystal clear speech even in a 
noisy LAN environment; and look 
sharp enough to pop a balloon. The 
GX-Gaming Cavimanus seeks to do all 
of the above, with one little extra: save 
those very avid gamers a few bucks in 
the process. 

The Cavimanus, named after a partic- 
ularly aggressive species of scorpion, 
most definitely does not sting. The 
glossy black cans feature a metallic 



red rim that sits flush against the soft 
pleather ear cushions. The headband, 
matte black on top and glossy over each 
can, features the signature GX Gaming 
scorpion logo on both sides. There's a 
large black R and L on a silver piece of 
plastic that marks the beginning of the 
adjustable headband, making it easy to 
determine the proper way to put the 
headset on your head. The headband 
cushion is a fabric-covered pad, and 
between it and the ear cushions, the 
headset is comfortable to wear for those 
who don't mind a part of the vaguely 
square-shaped can resting on the outer 
edge of the ear. 



The cable dangles from the left can, 
and here you'll also find a blinking blue 
LED that flashes in time with the music 
or audio feed, a large glossy volume dial, 
and a small vibration button. Pressing 
this button engages a bass-accentuating 
vibration function, which adds some 
impressive depth to the sound field. 

Each can contains a large 40mm 
neodymium driver with a 20Hz to 20kHz 
frequency response. The unidirectional 
mic has a -39dB sensitivity (+/- 3dB) and 
a frequency response of lOOHz to lOkHz. 
Although there are just two drivers in 
this headset, the unit's software is capable 
of re-creating a virtual surround sound 
environment, designed to enhance 
gaming and movie watching. During our 
game testing, our teammates reported 
that they had no trouble hearing our yelps 
and ill-advised stratagems. The positional 
audio really helped immerse us in the 
games we played and let us enjoy Blu-ray 
and DVD movies as they were intended. 

One of our favorite things about the 
Cavimanus is the software utility. It lets 
you select one of 12 equalizer settings, or 
you can tweak each of the sliders yourself 
And although the folding boom mic 
isn't swappable, you can use the software 
to swap the left and right channels, 
effectively making this a reversible 
headset. The Main Setting tab lets you 
tweak the input source, output mode, 
enable/disable the virtual 7.1 surround 
processing, and drag and drop the seven 
channels as you see fit. 

If you're on the lookout for a new 
headset capable of enhancing your gaming 
and media enjoyment without denting 
your entertainment budget, then the 
Cavimanus is a great-sounding option. ■ 



BY Andrew Leibman 

Cavimanus 

$79.99 (online) 
GX Gaming 
www.gx-gaming.com 



Specs: Drivers: 40mm, 20Hz to 20kHz; Impedance: 32 ohm; Sensitivity: 95dB; Mic frequency response: 1 0OHz to 1 0kHz; Controller: Volume on left can; 
Connector: gold-plated USB; Extras: Vibration function, virtual 7.1 surround 
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Intel Core 17- 

Although we gave you a preview of Intel's 
flagship Devil's Canyon processor last 
month, this time around we're doing a 
proper review using one of our dedicated 
benchmarking systems. But before we get to 
how the chip performed, let's dig into how 
Intel revisited and revamped Haswell. 

The Intel Core i7-4790K is designed to 
replace the Core i7-4770K as the fastest 
Haswell processor you can find. Devil's 
Canyon represents a minor modification 
to the processor that it dethrones. The four 
cores (with Hyper-Threading enabled) and 
Intel HD Graphics 4600 on this processor 
are identical to those of the 4770K. This is 
an LGA1150 chip that has 1.4 billion 3D 
Tri-Gate transistors crammed into a package 
measuring 37.5mm x 37.5mm. It features 
the same Turbo Boost 2.0 technology, 
but higher base (4GHz) and Turbo Boost 
(4.4GHz) clocks are this processor's biggest 
selling points. 

One of the ways Intel manages 
to increase the clock speed so much 
compared to the 4770K is the Next- 
Generation Polymer Thermal Interface 
Material, or NGPTIM. The previous 
Haswell processors used thermal paste 
between the heat spreader and the die 
surface, which didn't transfer heat as 
efficiently once thermals got particularly 
high. The NGPTIM (or as we call it, 
the new stuff) together with a handful 
of new capacitors designed to smooth 
power delivery to the die significantly 
improve the 4790K's capacity to support 
high clock speeds. There's also 8MB of 
Intel Smart Cache, shared between the 
four cores and the Intel HD 4600-based 
processor graphics. The graphics core has 
a base 350MHz clock, but the dynamic 
max clock goes up to l,250MHz, which is 
identical to that of the 4770K. Despite the 
impressive power under its heat spreader, 
this is still just an 88-watt chip. 



4790K 




Another extra is support for Intel's 
Virtualization Technology for Directed I/O 
(VT-d), which was left out of Haswell. As its 
name implies, it adds support for I/O device 
virtualization, which helps admins keep 
virtualized systems secure and reliable. Intel's 
Transactional Synchronization Extensions 
New Instructions (TSX-NI) are designed 
to allow the chip to more efficiently divide 
workloads into threads, which can improve 
multitasking in software programmed with 
TSX in in mind. It won't do much for you 
now, but down the road it could have big 
performance implications. 

As you'd expect, this K Series processor 
supports a fully adjustable BCLK and an 
unlocked multiplier. Its integrated voltage 
regulator also gives you a ton of control 
over your voltage settings, provided your 
motherboard and DRAM expose these 
settings. If you're even remotely inclined 
to overclock a processor, you need to get 
yourself a K Series like this one. 

In the benchmarks, the 4790K does a 
good job of raising the bar across the board. 
It really flexes its muscles in the CPU- 
intensive benchmarks, such as Cinebench, 
POV-Ray, PCMark 8, and Sandra's 
Arithmetic and Multi-Media tests. If 
you've been biding your time with a Third 



Generation or previous Core processor, then 
the Intel Core i7-4790K is an upgrade that's 
well worth the wait. ■ 



BY Andrew Leibman 



Specs: Clock speed: 4GHz (base), 4.4GHz (Turbo); 4-cores; dual-channel memory; 8MB Intel Smart Cache; Hyper-Threading; Turbo Boost 2.0; 22nm; 88W MaxTDP 
Test System Specs: Motherboard: ASUS MAXIMUS VII FORMULA; GPU: PNY XLR8 GeForce GTX 780 Ti Customized Overclocked; Memory: 8GB ADATA XPG 
V2 DDR3-2400; Storage: 128GB Crucial RealSSD C300; OS: Windows 8.1 Enterprise (64-bit) 
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LV12 

$44.99 
LEPA 

www.lepatek.com 



LEPA LV1 2 

Not all CPU coolers are created equal. 
Sure, most all heatsink/fan coolers feature 
a copper base and heatpipes that are attached 
to a stack of aluminum fms, but there's a lot 
more to maximizing heat exchange than just 
using the right materials. The LV12 is LEPAs 
first CPU cooler, and LEPA's engineers 
worked overtime to optimize heat dissipation 
and air circulation. Even better, this slim 
CPU cooler wont interfere with the memory 
modules in your build. 

Let's start by examining the heatsink 
itself LEPA uses H.D.T. (Heatpipe Direct 
Touch) technology to put the heatsink's four 
heatpipes in direct contact with the processor. 
We've seen this design before, and it helps 
provide quick heat transfer between the 
processor and heatsink. The four heatpipes 
make up almost all of the heatsink's base, 
which helps to eliminate CPU hot spots. The 
LV12's heatpipes are 6mm thick. 

Once heat passes to the heatpipes, it 
transfers to the aluminum fins, and here 
too, LEPA innovates. Louvered fins, which 



look like a series of small air vents, are 
added to the middle of the heatsink to 
produce "U-shaped" airflow. LEPA 
indicates there are two big benefits to 
the louvered fin design. First off, it helps 
mitigate the thermal boundary layer, which 
increases the heat exchange rate. Secondly, 
by changing the shape of the airflow 
through the heatsink, air passing through 
the LV12 is able to absorb more heat. 

LEPA's engineers have also thought 
about the CPU cooler's durability. The 
LV12 features an S.N.T.C. (Super Nano 
Thermal Conductive) coating that helps to 
resist oxidation. The coating also lets LEPA 
offer the LV12 in black and white editions. 
We think the smooth, matte coating also 
enhances the CPU cooler's appearance. 

One 120mm PWM fan is included with 
the LV12. The fan has three speed modes: 
Silence, Performance, and Overclocking. A 
switch near the fan motor lets you quickly 
switch between modes. Silence mode 
operates from 800 to l,500rpm, while 



Performance mode offers a range of 800 to 
l,800rpm. Overclocking mode can operate 
at up to 2,200rpm, while delivering the 
same 800rpm base speed found on the 
Silence and Performance modes. LEPA calls 
this system APS (Adjustable Peak Speed). 

When operating at 2,200rpm, the 
included fan can generate 112cfm and a 
static pressure of 3.64mH20. The decibel 
level is expected to reach 23dBA at top speed. 
The Performance mode's l,800rpm top 
speed produces 9L6cfm and drops the noise 
level to 20dBA. If you select Silence mode, 
its l,500rpm maximum speed should only 
reach 17dBA and deliver 76.6cfm. When 
your system is idle, the low 800rpm fan speed 
makes the LV12's fan an almost silent 8dBA. 

We decided to test the LV12 with Intel's 
new Core i7-4790K at stock clock settings. 
For benchmarking, we set the LV12's fan 
to the Overclocking setting and monitored 
temperatures using Core Temp. At idle, we 
saw a maximum temperature of 30 degrees 
Celsius. Next, we ran POV-Ray 3.7 for 
10 minutes, which produced a maximum 
temperature of 72 C. Finally, we ran 
the Small FFT test on the latest version 
of Prime95 for 10 minutes. It produced 
a maximum temperature of 95 C. We'll 
note that when compared to the version 
of Prime95 we previously used, this new 
Torture Test runs on all available processor 
threads, not just its physical cores, and 
pushes CPU temperatures considerably 
higher. As such, our last test result isn't 
comparable to Prime95 temperatures on 
CPU coolers we've previously tested. 

If you have a rig with RAM installed in the 
DIMM slots closest to the CPU socket, it's 
imperative that your CPU cooler not overlap 
the memory. LEPAs slim CPU cooler helps 
to make certain you'll enjoy optimal flexibility 
with memory, and it provides substantial 
performance, too. It's amazing what a little 
smart engineering can accomplish. ■ 



BY Nathan Lake 



Specs: Materials: Copper heatpipes, aluminum fins; Fans: 1 1 20mm (800-1 ,500rpm, 800-1 ,800rpm, or 800-2,200rpm); Heatsink dimensions: 6.3 x 3.3 x 
5.4 inches; Socket compatibility: Intel LGA775/1 1 50/1 1 55/1 1 56/1 366/201 1 , AMD AM2/AM2+/AM3/AM3+/FM1/FM2/FM2+; Warranty: 1 year 
Test system specs: Processor: Intel Core i7-4790K; Motherboard: MSI Z97 MPOWER MAX AC; GPU: PNY XLR8 GeForce GTX 780 Ti Customized 
Overclocked; Memory: 8GB ADATA XPG V2 DDR3-2400; Storage: 128GB Crucial RealSSD C300; OS: Windows 8.1 Enterprise (64-bit) 
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Steam Castle 

$119.99 
Deepcool 
deepcool.com 




Deepcool Steam Castle 



There was a time, and not so very long 
ago, when Mini-ITX cases were all 
about function. They primarily served to 
house PC components in less space than 
their mid-tower cousins, and tended to 
resemble oversized shoe boxes. Those days 
are clearly behind us. 

The Mini-ITX case market today much 
more closely resembles the market for mid- 
tower and full-tower cases, with variety in 
materials, color, shape, and size. Few cases 
embody that new spirit more completely 
than Deepcool's Steam Castle. That's not 
to say that the case isn't functional, because 
it certainly is. But Deepcool gave the 
Steam Castle some very dramatic style — its 
front and top panels are sculpted to the 
extent that you might not even recognize 
at a glance that you're looking at a PC case, 
especially in the case of the black variant, 
which we reviewed. It has a very strong 
sci-fi vibe, which we like. 

Another thing we like about the black 
model is its texture; Deepcool went with the 
soft-touch plastic finish that almost feels like 



hard rubber. We dig that it's a matte finish 
(because matte black rules), and we also like 
that the soft-touch plastic is a little easier to 
grip than glossy smooth plastic surfaces. 

Regardless of whether you choose 
the black, white, red, or yellow Steam 
Castle, you get the same imposing front 
and top panel vents, the same well- 
arranged interior with a handy horizontal 
motherboard tray, and the same flexible 
options for drive storage. There are two 
main 2.5- or 3.5-inch drive bays with 
locking slide-out trays, a third 2.5-/3.5- 
inch bay just beneath the 5.25-inch bay 
atop the front panel's interior, and two 
more bays designed exclusively for 2.5-inch 
drives that sit between the PSU mount and 
the right side panel, so whether you want 
your SSD(s) in plain sight through the left 
panel window or tucked neatly out of view, 
the Steam Castle has you covered. 

Airflow is also well in hand, thanks to 
the Steam Castle's pre-installed 200mm 
front intake fan and 120mm rear panel 
exhaust fan. There's also a spot for two more 



120mm fans up top, or you can mount a 
radiator up to 240mm in size up there. 

The case supports graphics cards 
up to 12.5 inches long, and the Steam 
Castle simplifies adding expansion slot 
cards by providing a sliding lock plate 
that secures them all with the turn of just 
one thumbscrew. You can mount a CPU 
cooler that's nearly eight inches tall atop 
the horizontal motherboard, and power 
supplies a hair over six inches deep will fit 
in the PSU bay below the motherboard 
tray. The tray itself also supports mATX 
boards, in case you like your motherboard 
to have a few more trimmings than what's 
typical for the Mini-ITX form factor. 

In short, Deepcool's smart use of the 
Steam Castle's interior space gives you 
a considerable amount of freedom in 
choosing high-performance components, 
which means you can build a system 
whose performance is as impressive as 
its looks. ■ 



BY Chris Trumble 



Specs: Dimensions: 16.5 x 11 x 16 inches (HxWxD); Materials: SGCC steel, ABS plastic; Motherboard support: mATX, Mini-ITX; Drive bays: 1 
5.25-inch external, 3 2. 5-/3. 5-inch internal, 2 2.5-inch internal; Fans (included): 1 200mm front, 1 120mm rear; Fans (optional): 2 120mm top; 
Ports: 2 USB 3.0, 2 USB 2.0, audio I/O 
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Tesoro Colada Saint Aluminum 
Mechanical Gaming Keyboard 



Tesoro is a company that was started in 
201 1 by a group of gaming enthusiasts 
who wanted to create ultra-durable 
products that deliver the best gaming 
experience. The Colada Saint Aluminum 
Mechanical Gaming Keyboard, with its 
aluminum top enclosure, is certainly one 
of the more sturdy keyboards we've come 
across. Cherry MX keyswitches also help to 
convey the solid feel, and you can choose 
from Black, Red, Brown, or Blue switches. 
Tesoro goes so far as to rate the keys for up 
to 50 million actuations. Durability is just 
part of the package, though. 

Let's start with macro capability, 
which is considerable. Tesoro provides 
you with 512KB of onboard memory, 
and there are five profiles that can hold 
up to 300 macros. A software utility is 
provided to configure the macros and 
assign them to a profile. You can quickly 
switch between the profiles using the 
keyboard's F8-F12 keys, and if you find 
that you need to record a new macro in- 
game, you can save up to three macros 
to the HI, H2, and H3 thumb buttons 
below the Spacebar. 



The Colada Saint is a USB keyboard, 
but you needn't worry about any missed 
key presses, because Tesoro provides 
support for full N-key rollover. Hate it 
when the Windows key kicks you out 
of games? You can disable the Win- 
dows key by switching the keyboard into 
gaming mode via a G button above the 
numeric keypad. 

You also have control over the 
keyboard's lighting. The Coloda Saint's 
keys feature backlit white LEDs, and 
you can switch between four levels of 
brightness. There are also two lighting 
modes programmed to illuminate only 
the keys typically used during gaming, 
such as the WASD and arrow keys. One 
lighting mode is for FPS gamers; the 
other is designed for RTS and MMO 
players. Tesoro adds illumination to the 
side of the keyboard, which we found 
was handy to locate our mouse in dark 
environments. Even better, you can 
configure the RGB LEDs to display 
almost any color. 

Along the top of the keyboard, Tesoro 
provides a hub for two USB 2.0 ports, as 



well as audio and microphone jacks. The 
Colada Saint also features a DC-in jack, 
and you can use the included DC-to-USB 
cable to deliver up to 500 milliamps of 
power to each USB port. Tesoro does not 
recommend using the keyboard's USB 
ports for charging or powering devices 
with high power demands. For durability, 
Tesoro uses a thick, braided cable that 
protects the bundled USB and audio cables 
from damage. 

Tesoro sent us a Colado Saint with 
Cherry MX Brown keyswitches, which 
are designed to provide tactile feedback 
without the "clicky" noise during 
actuation. The switches only required 
gentle pressure to actuate. We also liked 
the position of the quick macro keys below 
the Spacebar, because it was easy to activate 
the macros. Compared to keyboards 
we've tested with macro buttons on the 
left side or above the function keys, the 
thumb-style activation felt more natural. 
Alternatively, you can configure macros to 
any set of keys you wish to use. 

The Colado Saint is a heavy-duty 
keyboard that has tons of great features 
and macro capabilities for gamers. The 
brushed aluminum finish and LED- 
backlit keys also make it quite the 
showpiece. We also like that you can 
choose the Cherry MX switch that suits 
you best, as some mechanical keyboards 
are offered in only one or two types of 
Cherry MX switches. Tesoro also offers 
the Colado in an Evil edition with a 
black aluminum enclosure and blue 
LED-backlit keys. If you're interested 
in the keyboard, you'll now get to 
make the classic choice between good 
and evil. ■ 



BY Nathan Lake 

Colada Saint Aluminum 
Mechanical Gaming Keyboard 

$189.99 
Tesoro 

tesorogamingusa.com 



Specs: : Interface: USB; Cable length: 61 inches; Switch type: Cherry MX Brown, full N-key rollover; Backlight: Four levels of dimming and two 
gaming modes; Onboard macro memory: 512KB, five profiles; Warranty: 1 year 
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A Dhve trough Devil's Canyon 

Intel's Core i7-4790K & Core i5-4690K Are Built For Speed 



The enthusiast mob can be a component 
manufacturer's best friend or its worst 
enemy. They can depose performance kings 
as quickly as they anoint them. Most care 
not for hneage, prior victories, or current 
standing. Succeed, and you're calUng shots; 
fail, and it's you in front of the firing squad. 

The companies that reign the longest 
typically do one thing very well: They listen to 
their constituents. We power users are a vocal 
bunch, and we're not shy about tacking our 
wish lists on the doors of the bluest players in 
the business. Those that actually incorporate 
our su^estions/demands into future products 
tend to have the firmest grasp on the hearts 
and minds of enthusiasts. Just ask Intel. 

New & Improved 

Once the overclocking crowd got their 
hands on Intel's first batch of Haswell 
processors, they were quick to offer feedback. 
Many users found that the thermal interface 
material, which is sandwiched between the 
processors' integrated heat spreader and 
their dies, lost some of its effectiveness once 
processor temps started to climb. 





Intel took note, and its Devil's Canyon 
processors are the result. These chips have a 
brand-new TIM, the Next-Generation 
Polymer Thermal Interface, or NGPTIM, 
which fits a lot more neady on a "Hello, my 
name is" tag. When it comes to cooling, 
changing even the little things can make a 
big difference. The NGPTIM's superior 
heat transfer properties are exactly what 
overclockers need when they're in pursuit of 
greater gigahertz. 

Compared to previous generations of 
Haswell processors, the Devil's Canyon CPUs 
also feature a slight uptick in capacitors. The 
additional caps are designed to even out power 
delivery to the die. 

Of course, you know the saying about 
things that ain't broke. The Devil's Canyon 
CPUs retain the 1.4 billion 22nm 3D 
Tri-Gate transistors, spread across a 
37.5mm x 37.5mm die. Traditional Intel 
hallmarks, like Turbo Boost and HD 
4600 processor graphics, are present and 
accounted for, as well. 

Deal With These Devils 

The Core i7-4790K displaces the 4770K 
as the leader of Intel's Haswell pack. That 
NGPTIM comes in handy right away, as 



the 4790K's core clock is a satisfying 4GHz, 
making it the first Intel processor to break 
4GHz without using Turbo Boost. And when 
Turbo Boost does kick in, the 4790K can 
jump up to 4.4GHz. Both of these clocks 
are 500MHz higher than the 4770K, and 
although the 4790K is technically more 
power-hungry, at 88W compared to the 
4770K's 84"^^^ we're really only talking about 
an extra nibble. Hyper-Threading lets the 
4790K's four physical cores handle up to eight 
threads simultaneously. The 4790K's cores 
have access to 8MB of Intel Smart Cache, too. 

There's also a Devil in the midst of Intel's 
Core 15 processor family. The new Core 15- 
4690K rocks 3.5GHz base and 3.9GHz 
Turbo clocks. This is a quad-core processor, 
just like the 4790K, but it doesn't have the 
benefit of Hyper-Threading. 6MB of Intel 
Smart Cache are available for the 4690K's 
cores, as well as its Intel HD 4600 processor 
graphics core. 

Overclocking Overtures 

In addition to NGPTIM and the 
additional capacitors, the Devil's Canyon 
duo have a few new tricks for overclockers to 
play with. The unlocked multiplier is nothing 
new, but the 4790K and 4690K have new 
voltage settings — ^VCCIN and VDDQ for 
logic and DRAM, respectively — that let 
you fine-tune your overclocks even further. 
Extreme overclockers, your next 5 GHz 
processor awaits. 

Sell Your Old CPU, Not Your Soul 

The changes Intel made to its Haswell 
K line are a perfect example of the good 
things power users get if we ask nicely. If 
you couldn't quite pull the trigger on the 
Core i7-4770K or Core i5-4670K, the 
Core i7-4790K and Core i5-4690K aim 
to relieve you of your reticence. 

Well, what on earth are you waiting for? ■ 
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n he Loop 

Helpful Liquid-Cooling Hints From Modders-lnc.com 




So you are looking to take the jump 
into liquid-cooling, or maybe you 
have already taken the plunge but are 
still learning the ropes. Either way, 
there are some dos and don'ts you 
should follow for best results. 

A complete liquid-cooling system 
includes a number of parts: a pump, 
a radiator, a coolant reservoir, at least 
one waterblock, a set of fittings, and 
a series of hoses. This month, we'll 
take an up-close look at radiators and 
waterblocks. 

That's Rad 

The Radiator is used to cool the 
liquid in the cooling system. Using 
one that is too small or installed 
incorrectly will cause the liquid to stay 



hot and can overheat the system. The 
most frequently asked question about 
radiators is, "What size do I need?" In 
order to make this determination, we 
must first establish what you will be 
doing with the system and what parts 
you want your loop to cool. 

The two most common sizes are 
120mm and 240mm radiators. These 
sizes reflect the size and number of 
the fan(s) that can be mounted to the 
radiator; a 120mm fan matches the 
size of al20mm radiator exactly, while 
a 240mm radiator (120mm x 2) will 
require two 120mm fans for proper 
airflow. Similarly, a 360mm radiator 
(120mm X 3) can accommodate three 
fans, and a 480mm radiator (120mm x 
4) supports four. 




EKWB CoolStream PE radiators (shown here in 120mm, 240mm, 360mm, and 480mm sizes) are 
some of the best-performing radiators on the marl<et and are constructed entirely from brass. 



As noted a moment ago, picking 
the right one really depends on what 
you are looking to cool in your system. 
You have likely noticed the growing 
number of AIO (all in one) liquid- 
cooling units on the market over the 
past few years. These AIO coolers 
normally have a 120mm radiator and 
are only cooling the CPU. From this 
we can rightly surmise that if all you 
want to do is to replace your stock 
CPU cooler, a 120mm radiator will be 
just fine. Likewise, if you only want 
to cool your graphics card, a 120mm 
radiator will likely suffice. But if, like 
many, you would like to cool your 
CPU and your graphics card, it is time 
to step up to a 240mm radiator. It's 
generally a good idea to provide your 
cooling system with at least 120mm of 
radiator per component cooled; as you 
increase the heat load on your system, 
you must provide more surface area to 
allow the cooling fans to force enough 
air across the radiator fins to cool 
the water. 

While on the subject of fans, here is 
something you should really think about 
when determining the location of your 
radiator: airflow. You can pretty much 
place the radiator anywhere you want, 
but it's important to make sure that 
the air can pass through the radiator as 
easily as possible. This means that there 
should be nothing blocking the fins and 
air, including your case. You may have 
to create holes in your case for optimal 
placement, or enlarge the ventilation 
holes that already exist. The flow of air 
is expressed in terms of CFM (cubic feet 
per minute). The resistance a radiator 
introduces to airflow is known as static 
pressure. Where pushing air through a 
radiator is concerned, the more static 
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pressure that a fan can push the better, 
just as higher CFM numbers are better. 
PC cooling fans have CFM and static 
pressure ratings you will want to compare. 

Another consideration is how you 
configure your radiator fans, most 
commonly referred to as "push," "pull," 
or "push/pull." "Push" means you have 
fans on the outside of the radiator 
pushing the hot air from the radiator 
out of the case. "Pull" indicates fans on 
the interior side of the radiator, pulling 
air from inside the case into the radiator. 
A "push/pull" configuration has fans 
on both sides of the radiator pulling air 
in and pushing it out. Of course, it's 
important to know which way air moves 
through your fans, and to make sure that 
they are facing outward to move hot air 
out of your system. 

One more radiator placement tip: 
It's a good idea to make sure that it 
is positioned higher in your case than 
your pump. A pump needs to be 
primed and full 100% of the time, or 
it will work too hard, push air through 
the loop and burn out. As such, you 
want the majority of your fluid situated 
above the pump. 

Maintenance of your radiators is a 
must. They act just like a screen, trap- 
ping dirt and dust, so you have to 
clean them periodically, depending on 
the environment. Use canned air or 
an air compressor nozzle lower than 
80psi to blow them out. Also, note 
that radiators are made of metal, and 
mixing metals produces reactions and 
corrosion. Copper cores with brass or 
nickel blocks and fittings are best. Fluids 
can be stabilized when mixing metals 
with additives and other metals like 
silver. Silver coils and plugs work well 
to stabilize metal reactions. Staying away 
from cheaper aluminum-core radiators 
is a good rule of thumb, as aluminum 
reacts adversely when mixed with brass 
and copper. 

Block Party 

There are waterblocks available for 
lots of components in your system. 



including your CPU, 
GPU, MOSFET, RAM, 
bridges, and even HDDs 
or SSDs. They draw 
the heat from your 
parts through a thermal 
interface compound, 
similarly to the heatsinks 
on the stock coolers you 
removed in preparation 
for installing a liquid- 
cooling system. The 
difference, of course, is 
what they do with that 
heat; waterblocks allow 
the heat to be carried 
away from the block by 
liquid coolant, which 
moves to the radiator to 
be cooled. 

When purchasing 
waterblocks for your 
parts, it's important to 
make sure that you get 
the correct ones. You 
can get a universal water 
block for your CPU and 
not worry too much, but 

when putting one on your 

graphics card, it's a good 
idea to use a reference of 
some kind, like EK's configuration tool at 
CoolingConfigurator.com , designed to 
help you choose the right products. 
Yes, you can buy a universal GPU 
block, but be aware that you will 
probably also have to get heatsinks 
that will help cool any memory or 
VRM chips that the universal black 
will not cover and cool. 

When installing your waterblocks, be 
careful not to tighten them too much. 
Excess pressure (or uneven pressure) can 
damage your motherboard or graphics 
card's PCB and break circuits. Also, 
you should know that some blocks 
are designed with specific inlet and 
outlet ports (these should be marked); 
reversing the flow of coolant through 
such blocks can decrease your cooling 
system's efficiency, depending upon 
the design. 




A universal GPU block will more easily fit a variety of graphics 
cards based on a particular GPU, but a full coverage GPU block 
designed specifically to replace the stock cooler on your graphics 
card will also cool the card's memory and VRMs. 



Getting Cooler 

You may still have much to learn about 
liquid-cooling your PC, but hopefully 
we have given you a few things to think 
about and helped you get started. It's not 
a bad idea to start with a basic loop, as 
you can always add to it later. You might 
even want to consider using a cooling 
kit for your first build. Kits are often 
cheaper than buying all your components 
separately, and they provide you with 
instructions that will help you do the 
job right. Using a kit also frees you from 
worrying about buying the right-sized 
tubing and fittings, choosing the right 
water pump, mixing metals, and so on. 
This lets you focus on the fundamentals 
of correctly setting up the parts and hoses. 
Once you have mastered these skills, you 
can experiment with adding new parts to 
your loop and try new configurations. ■ 




A LAN Party Leviathan 




In short order, PAX, or the Penny Arcade 
Expo if you're not into the whole brevity 
thing, has quickly grown from a regional 
gathering of Gabe and Tycho loyalists 
to become a geek culture celebration 
that rivals events like San Diego Comic 
Con. It's like Burning Man for nerds, 
or Bonnaroo for fanboys and fangirls of 
every stripe. It's kind of a big deal. 

We're in it for the LAN party, though. 
In order to maintain our cred among 
a pack of discriminating gamers and 
enthusiasts, we knew we had to up our 
build game. To that end, we cranked 



up the CPU System Workshop one last 
time this year to make a real beast of a 
machine, one that will be spoken of in 
whispers and retold to scare naughty 
children onto the straight and narrow. 

This PC would become the Puget 
Sound Monster, and woe and dread to 
those who would look upon it. 

Really, though, it's about time the 
US of A had its own legendary creature 
that lurks in the Pacific Northwest. 
For far too long, we've had to rely on 
British Columbia's Ogopogo for our 
continental lake monster, and as you well 



know, conceding anything to Canada is 
downright un-'Murican. 

Let's not wait any longer, nation. It's 
time to manifest some destiny. 

The Belly Of The Beast 

If you dare read on, we've chronicled 
the creation of the Puget Sound Monster, 
part by part. Starting with the processor, we 
selected AMD's FX-9590, a chip that suffers 
no fools. The FX-9590 boasts a 4.7GHz 
base clock, and when AMD's Turbo 
CORE Technology kicks in the processor 
rockets up to 5 GHz. That's only half the 
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fun, though. With an unlocked multiplier, 
the FX-9590 is ready to play at speeds that 
some might consider to be hazardous to your 
health. Throw in 8MB of L3 cache, and this 
CPU is ready to roll (over the competition). 

We strapped the FX-9590 to a mean 
motherboard, MSI's 970 GAMING. Red 
and black is clearly the style of the season, 
but its no less attractive on this mobo. The 
dragon badge that adorns the southbridge 
heatsink is quite appropriate for this 
particular build, and the 970 GAMING 
backs up its menacing appearance 
with heaping handfuls of features all the 
kids these days want. Chief among them 
are Audio Boost 2, MSI's collection of 
audiophile-grade components, and a Killer 
E2200 networking controller, which can 
prioritize game and chat traffic to help keep 
lag to an absolute minimum. Replete with 
Military Class 4 caps and chokes, the 970 
GAMING is as durable as they come. It 
supports up to 32GB of DDR3-2133 and 
has two PCI-E xl6 slots, so it will let you 




•ill 



add a second row of teeth to the Puget 
Sound Monster when you deem it necessary. 

Speaking of teeth, we have a graphics 
card that absolutely devours games, 
taking big, ravenous bites and spitting 
out a freaky high number of frames per 
second. The R9 280X GAMING 3G, 
also from MSI, uses AMD's Tahiti GPU, 
and MSI dresses it up to perfectly match 
our motherboard. And like the 970 
GAMING, the R9 280X GAMING 3G 
is built with Military Class 4 components; 
we like the peace of mind that comes 
from knowing this graphics card is built 
with components known for their long 
life, energy efficiency, and high current 
output. The card's l,OOOMHz core clock 
is a substantial step up from the reference 
R9 280X's 850MHz. And although we 
outfitted the R9 280X GAMING 3G with 
one of EK's GPU waterblocks, we would 
be remiss to not mention MSI's Twin Frozr 
IV cooler, which bristles with aluminum 
fins and uses MSI SuperPipes heatpipes to 




soak up heat like a big, metal sponge. Two 
Twin Frozr fans cap off the whole affair. 

A kit of twin 8GB sticks of PNY DDR3- 
1600 make up our memory subsystem. The 
memory modules are sleek and minimalist: 
The black heat spreaders are simply stamped 
with PNY's XLR8 logo, and they keep a low 
profile. This kit (MD16384KD3-1600-X9) 
has a CAS latency of 9 and an operating 
voltage of 1.5 V 

The XLR8 logo shows up on the Puget 
Sound Monster's SSD, as well. Lucky 13 
had a 240GB XLR8 SSD under its hood, 
and we liked it enough to double down 
with a 480GB juggernaut for this build. 
The drive has advertised max reads and 
writes of 400MBps. Impressive, to be sure, 
plus there's something very satisfying about 
being able to say, "This system has almost 
half a terabyte of solid-state storage." 

For this build's power supply, how does 
an 80 PLUS Platinum-certified behemoth 
sound? It sounds good to us, too, which is 
why we decided to arm the Puget Sound 
Monster with a Deepcool DQ1250 PSU. 
As a Platinum-certified unit, the DQ1250 
is guaranteed to be at least 90% efficient 
regardless of load. In terms of speeds and 
feeds, the DQ1250 delivers exactly what 
you'd expect from a 1.25kW PSU. There 
are two 12V rails. The first is capable of 
supplying 45A (540W) of current, which 
is essentially the output of a midrange PSU 
all on its own. The second 12V rail is even 
mightier, bringing 65A (780W) of current 
to the fight. The 3.3V and 5V rails each kick 
in another 25A. As a semi-modular unit, the 
DQ1250 has the motherboard and CPU 
power cables hardwired, and you can attach 
any of the PSU's bounty of modular cables 
if and when you need them. The DQ1250 is 
designed to work under taxing circumstances 
(24/7 operation at 50 degrees Celsius) and 
offers all the usual protections (overvoltage, 
overcurrent, short circuits, etc.), as well. 
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We thoroughly enjoyed equipping our 
last build, Lucky 13, with a custom liquid- 
cooling setup using EKWB hardware, so 
we decided to do it again for the Puget 
Sound Monster. We're pretty excited about 
this loop, too, which starts with an EK- 
Supremacy Clean CSQ waterblock. (Our 
Supremacy block has an acetal finish.) For 
the MSI R9 280X GAMING 3G, we 
picked out an EK-VGA Supremacy block, 
with a matching acetal finish. The Puget 
Sound Monster also has an EK-Coolstream 
PE 360 radiator and a trio of EK-FAN Silent 
120-1600 RPM fans help the 360mm rad 
to its job. Our custom loop uses another 
pump/reservoir combo unit, just like Lucky 
13, but this time we selected the EK-DCP 
4.0 PWM X-RES, which is capable of 
circulating coolant at an impressive rate of 
800L/hr. The builds PrimoChiU PrimoFlex 
Advanced LRT tubing is white, and our 
EK-Ekoolant retains its sanguine shade, aka 
Blood RED. EKs TWIN ULTRA WHITE 
3mm LEDs and nickel-plated EK-CSQ 
fittings complete the package. 

In Win's GRone, a mammoth of 
a full tower, is our case for this build. 
Measuring 22.1 x 9.6 x 23.4 inches, the 
GRone is positively cavernous. It afforded 
us more than enough room for all of our 
components. First and foremost, our 
360mm EK radiator easily fit beneath the 
case's top panel, no easy feat for a rad of 
that size. Plus, you can install an additional 
240mm along the bottom panel if you so 
desire, so let's all agree that the GRone has 
your custom watercooling needs well taken 
care of Although our motherboard has an 
ATX form factor, there's space inside for 
larger E-ATX boards. The 13.4 inches of 
leg room for up to four graphics cards can 
increase to 14.3 inches if you remove the fan 
that's preinstalled on the GRone's internal 
drive cage. Other perks, such as six cable 
management cutouts, one gigantic CPU 



cooler cutout, and a super-sized side panel 
window also make their presence known. 

Because all great gaming PCs deserve 
to have great gaming peripherals, we once 
again set our sights on GX Gaming's 
wares. As usual, they did not disappoint. 
Our keyboard and mouse for this build 
are a pair of White Edition units, so 
they're a nice match with our build's 
white PrimoChill tubing. The Imperator 
Pro keyboard and DeathTaker mouse 
are a gamer's dream. The Imperator Pro 
features six dedicated macro keys and 
three profiles, customizable backlighting, 
and groups of anti-ghosting keys. The 
DeathTaker is also a macro machine, 
offering a maximum of 55 macros 
across its buttons and profiles. Like 
the Imperator Pro, the DeathTaker has 
customizable lighting and also works with 
GX Gaming's Scorpion gaming utility. 
Six 4.5g weights are stowed beneath 
the DeathTaker's palm rest, letting you 
customize its feel along with its look. 



Fearless In Seattle 

We close down the CPU System Work- 
shop this year with a pleasing plesiosaur 
of a PC. We like that the Puget Sound 
Monster has so much power, but we love 
that it has the potential for a lot more. 
There's an extra PCI-E xl6 slot on the 
motherboard for you to double up with 
another Radeon R9 280X in CrossFire, 
for starters, and we have a power supply 
and liquid-cooling loop that stand ready 
to welcome another graphics card into 
the fold. If you're more of an SSD speed 
freak, add another drive or several in a 
RAID 0. Heck, add another R9 280X and 
more SSDs — the Puget Sound Monster is 
prepared to climb the evolutionary ladder. 

This beast will be on display at our PAX 
Prime booth. We strongly recommend you 
keep your hands and feet on your side of the 
railing at all times. We definitely recommend 
you secure a raffle ticket at PAX Prime, 
because one lucky winner will be taking this 
monster home. ■ 
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Quanta DQ1 250 



We fully expect that the lucky winner of 
the Puget Sound Monster will use it 
to play the most demanding games, design 
amazing things in high-powered 3D design 
programs, and subject it to constant rigorous 
multitasking. We know that these things will 
require a lot of stable, efficient power, so 
we selected a power supply that meets with 
the strict 80 PLUS Platinum certification. 
Deepcool's Quanta DQ1250 provides an 
efficiency of between 90 and 94%, and 
besides being eco-friendly, we like that this 
PSU can deliver 1,250 watts of continuous 
power at 50 degrees Celsius. We built 
one GPU into this build, but the winner 
will be free to use whatever graphics card 
configuration he pleases, because this PSU 
boasts eight 6+2-pin PCI-E connectors to 
handle a 4-way SLI or CrossFire setup. 

Deepcool gave the Quanta DQ1250 
two +12V rails: one rated at a maximum 
of 45A and one at 65A. The 65A rail 
provides dedicated power for the graphics 
cards connected to the PCI-E cables and 
can deliver a maximum of 780 watts. 
The 45A rail is where you'll connect most 
everything else, and it supports a maximum 
output of 540 watts. On the +5V rail, the 
Quanta DQ1250 can handle up to 25A, 
so you'll be able to connect plenty of USB 
devices and other peripherals. The 3.3V 
rail also supports up to 25A. The combined 
maximum wattage on the 5V and 3.3V rail 
is 150 watts. 

For system protection, Deepcool built in 
its CircuitShield technology that provides 
safeguards for over voltage, under voltage, 
over current, over temperature, over power, 
and short-circuit conditions. A double-layer 
EMI filter is also added to protect the power 





DQ1250 



Quanta 



supply from electromagnetic interference. 
The EMI filter also helps to reduce noise. 
Even better, this PSU should be nearly silent 
under 30% load or an ambient temperature 
of below 25 degrees Celsius, because the 
Quanta DQ1250 uses an intelligent fan 
system that only spins the fan up above 
these thresholds. 

The Quanta DQ1250 is a partially 
modular power supply with only the 20+4- 
pin main power and EPS CPU power 
cables (two 4+4-pin) hardwired to the unit. 
Deepcool even includes two 3.9-inch EPS 
extension connectors, should you need 
extra reach beyond the EPS cables' 27.6- 
inch lengths. With the modular cables. 



Deepcool utilizes flat ribbon wiring which 
was handy for routing throughout our case 
when building the Puget Sound Monster. 
For system internals, there are 16 SATA 
connectors, 10 Molex connectors, and 1 
FDD connector. 

Deepcool's Quanta DQ1250 provides 
us with plenty of power and connectivity 
flexibility; if you're coming to PAX Prime, stop 
by the Computer Power User booth and see the 
PSU in action. ■ 

Quanta DQ1250 

$249.99 
Deepcool 
deepcool.com 



SPECS 



Maximum wattage (continuous): 1250 (at 50 C); 12V rails: 2 (45A & 65A); +5V max: 25A; +3.3V 
max: 25A; Efficiency rating (advertised): Between 90 & 94%; Fan: 140mm; Connectors: 1 24- 
pin, 2 EPS (two 4+4-pin), 8 PCI-E 6+2-pin, 1 6 SATA, 1 0 Molex, 1 FDD; Warranty: 5 years 
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Custom Liquid-Cooling Loop 




SPECS 



Material: Copper (base), acetal 
(finish); Socl<et compatibility: Intel LG 
A775/11 50/11 55/11 56/1 366/2011 , 
AMD 754/939/940/AM2/AM2+/AM3/ 
AM3+/FM2/FM2+ 



SPECS 



Material: Copper (base), POM Acetal 
(finish); Graphics card compatibility: 
Square mounting holes, 53x53mm 
min, 58x58mm max 



SPECS 



Material: Copper (fins, tube), brass 
(chambers), aluminum (housing); 
Dimensions: 1.5x1 5.75 x 5.1 inches 
(HxWxD); Liquid capacity: Approx. 200ml 



Once you go liquid, you're fully addicted. 
We've dabbled widi custom liquid-cooling 
in several of our private builds, but our last 
CPU System Workshop creation. Lucky 13, 
was the first to have a custom loop. Now, 
we're fully impressed with a lot of today's 
closed-loop CPU coolers but, put simply, we 
had so much fun installing EK Water Blocks' 
hardware that we had to do it again. 

Our CPU block is largely the same for 
this go-around, but the EK-Supremacy 
block is EK's top block; we wanted 
it back for an encore. For a refresher, 
the Supremacy builds on EK's years and 
years of watercooling experience. It beats 
the company's previous flagship, the EK- 
Supreme HF, by increasing flow rate by 20% 
and reducing CPU temps by an additional 
2 degrees Celsius. It also includes a series 



of interchangeable jet plates that EK has 
specially tuned for each modern CPU 
platform (AM3+, LGA1150, LGA2011). 
Changing jet plates is almost hilariously easy. 
This time, our Supremacy block was EK's 
Clean CSQ design with an acetal finish. 

Liquid-cooling a graphics card is a 
slightly trickier proposition, since add-in 
board partners are free to tweak AMD's 
and NVIDIA's reference cards with board 
layouts of their own. As a result, EK's full- 
cover VGA waterblocks are often designed 
to match specific cards. So, for this 
build, we equipped our MSI R9 280X 
GAMING 3G (which has impressive 
VRAM heatsinks) with an EK-VGA 
Supremacy universal block. Like its 
CPU block counterpart, this waterblock 
improves on the EK-VGA Supreme HP's 



flow rate by 20% and can drop the CPU's 
mercury by an additional 2 C. 

The other two notable stars of this loop are 
the EK-CoolStream PE 360 radiator and a 
powerflil EK-DCP 4.0 PWM X-RES pump/ 
reservoir combo unit. The EK-CoolStream PE 
360 has copper fins and tubing, and it funnels 
coolant through parallel flow chambers. The 
EK-DCP 4.0 PWM X-RES circulates coolant 
at up to 800L/hr. and does its job so quiedy 
you have to hear — or rather, practically not 
hear — it to believe. 

What else can we say? We love this loop. ■ 

EK-Supremacy Clean CSQ (Acetal) / EK-VGA 
Supremacy (Acetal) / EK-CoolStream PE 360 

$82/ $65/ $86 
EK Water Blocks 
www.ekwb.com 
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GX GAMING 





Imperator Pro Keyboard White Edition, 

DeathTaker Mouse White Edition & GX-Speed Mouse Pad 

There are just a handful of components that 
have a tangible and consistent impact on 
your gaming enjoyment, and the keyboard 
and mouse are two of the most important 
ones. GX Gaming wanted to make sure that 
whomever takes home the Puget Sound 
Monster not only games comfortably but has 
every competitive advantage available at his 
or her fingertips. That's why they provided 
us with the Gaming Enthusiast Special 
Collection, which consists of the White 
Editions of the Imperator Pro Keyboard and 
DeathTaker Mouse, as well as a color-scheme- 
appropriate GX-Speed Mouse Pad to round 
out the experience. 

The Imperator Pro Gaming Keyboard 
features a white frame, gray key caps 
with translucent lettering, and 16 million 
color RGB backlighting to suite any color 
preference. It also has a number of gamer- 
friendly features, including a 17-key rollover 
to prevent vital key combos and macro 
commands from going unregistered in the 
heat of battle, a 3.8mm (+/- 0.2mm) key 
travel distance, and a l,OOOHz polling rate. 
We also like the half-dozen programmable 
macro keys along the left edge of the 
keyboard, each of which supports three 
profiles, for a total of 18 unique fiinctions. 
Dual USB connectors let the unit support 
a two-port USB hub, and the 1.8-meter 
braided nylon cable provides plenty of slack. 

The DeathTaker Gaming Laser Mouse 
is a white and silver nine-button mouse 
that features 16 million RGB backlighting 
on the logo and scroll wheel. It has a 
powerful precision laser with an adjustable 
dpi setting that goes up to 5,700. You can 
also tweak the DeathTaker's X/Y axis dpi 
independently, add or subtract heft using 
the six 4.5 gram weights, and tap into the 
Scorpion Gaming software to program 
up to five profiles and up to 55 unique 
macros. Other features we like include the 



onboard memory capable of preventing 
rapid clicks and button presses from failing 
to execute, the gold-plated USB connector, 
braided nylon cable, and 1.8 meter- 
long cord. 

With such a quality keyboard and 
mouse, the last thing you want to do is park 
it alongside and on top of a thin, fiimsy, 
or frayed mouse pad. The GX Gaming 
GX-Speed not only looks as good as our 
other White Edition components, but it 
also performs up to par. The pad is various 
shades of gray, with a sewn-in slate-colored 
border. The stylized scorpion and GX 
Gaming logo graphics are baked-on using 
a special low-temperature heat treatment 
process to keep them looking good for a 



long time. The 5mm-thick synthetic 
fabric feels like Lycra and the sticky rubber 
backing makes sure it stays put. Measuring 
15.1 inches wide by 10.7 inches tall, this 
mouse pad is perfect for gamers at home, or 
at the LAN party. 

The Puget Sound Monster looks good 
and feels good, thanks in no small part to the 
inclusion of GX Gamings input devices and 
mouse pad. I 

Imperator Pro Keyboard White Editions / 
DeathTaker IVIouse White Edition / 
GX-Speed IVIouse Pad 

$69.99/ $69.99/ $19.99 
GX Gaming 
www.gx-gaming.com 




Imperator Pro Keyboard: Switch type: rubber dome; Key switch life: 10 million cycles; 
Customizable RGB LED backlight; 17-key rollover; 6 programmable macro keys; Dual USB 2.0 
interface; USB 2.0 hub; braided cable 

DeathTaker Mouse: Sensor: Laser (100 to 5,7200dpi); Body type: right-handed; 16 million RGB 
color backlighting; Adjustable weight system; 9 buttons; Macros: 5 profiles; Onboard memory; 
Interface: USB 
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Radeon R9 280X GAMING 3G 



The graphics card that's going to put some 
teeth on our Puget Sound Monster comes 
courtesy of MSI. The R9 280X GAMING 
3G is a gamer's graphics card built using 
AMD's first-generation GCN architecture, 
which has proven adept at running today's 
demanding DXl 1 .2 games with stunning 
detail, quickly rendering 2D and 3D images, 
and crunching parallel GPGPU compute 
processes like they were breakfast cereal. 

The GPU MSI uses here is architecturally 
identical to the one used in the Radeon HD 
7970 GHz Edition. This chip, code-named 
"Tahiti XTL," is manufactured at 28nm, 
feamres 2,048 stream processors, 128 texture 
units, and 32 ROPs. In this case, the core 
clock is set at a cool IGHz, with a boost clock 
that scales up to l,050MHz (OC Mode) 
when there's enough thermal headroom to 
handle the extra power. The 3GB GDDR5 
frame buffer interfaces with the GPU across 
a 384-bit-wide memory bus and the memory 
is clocked at l,500MHz. This is a PCI-E 
3.0-compliant graphics card that also supports 
OpenGL 4.3 and AMD's Mande API. 

Although we opted to add this card to 
our liquid-cooling loop, MSI's Tvin Frozr IV 
cooler is more than capable of handling the 
heat this thing generates, even when pushed 
to the limits. The dual-slot graphics card 
feamres a pair of large 95mm fans set into a 
black and red plastic heatsink shroud with 
the G Series GAMING emblem positioned 
between the two fans. Underneath, you'll find 
a block of aluminum fins brisding with five of 
MSI's nickel-coated copper SuperPipes, which 
transfer heat more efficiently than standard 
heatpipes. We didn't notice it until after we 
removed the cooler, but MSI also installed a 
thick black-anodized aluminum plate around 
the GPU to help dissipate heat from the 
memory chips and VRM. Rather than remove 




this and install our own memory heatsinks, 
we opted to leave it on. When we installed 
EKWB's VGA block, the combination was 
not only functional, but attractive as well. 

MSI also puts a lot of thought into the 
components it installs on their custom 
PCB, each of which is MIL-STD-810G- 
certified, ensuring it'll perform reliably for 
well beyond this card's three-year warranty. 
The solid capacitors feature an aluminum 
core design, a low ESR (equivalent series 
resistance), and a 10-plus-year lifespan. 
The PCB is also populated with solid-state 
chokes, which resist vibration noise and 
deliver 37.5% higher current output than 
traditional ring chokes. 



Overclockers will also appreciate MSI's 
excellent Afterburner software, which lets 
you tap into the card's fan speeds, core and 
memory clocks, power limit, and voltages. 

As you will see from the benchmark 
results, the Puget Sound Monster is a great 
gaming PC, largely thanks to the MSI 
Radeon R9 280X. If you're in the market for 
a solid gaming graphics card, but don't want 
to blow your budget, this one will make any 
system scream. ■ 

Radeon R9280X GAMING 3G 

$304.99 
MSI 

us.msi.com 



GPU: 28nm Tahiti XTL; Clocl<s: 1,000MHz (core), 1,050MHz (boost), 1,500MHz (memory); 
Memory Bus: 384-bit; Frame Buffer: 3GB GDDR5; Factory Overclocked: Yes; Ports: dual- 
link DVI-I, HDMI, 2 MiniDP 
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FX 8-Core Black Edition FX-9590 




The last time we took a close look at AMD s 
Vishera-based processors, it was in our 
April issue when the AMD Black Edition 
FX-8350 was the driver behind the wheel of 
the Newe^ DIY PC Super Combo we gave 
away at PAX East. Its fitting, then, that our 
PAX Prime build, the Puget Sound Monster, 
has wrapped its jaws around AMD s fastest 
available processor, the AMD Black Edition 
FX-9590, which clocks in at 4.7GHz, with 
a Turbo clock rate of 5 GHz. Keep in mind, 
this is the out-of-the-box operating speed, not 
some LN2-induced silicon sorcery. 

This 8-core processor is composed of four 
dual-core 32nm Piledriver modules, which 
are themselves slightly tweaked versions of 
the Bulldozer cores from all the way back 
in late 2011. Piledriver got a few tweaks to 
branch prediction, prefetching, and floating- 
point unit and integer scheduling. AMD also 
made energy efficiency inroads by switching 
to hard edge flip-flops, improved instructions 
per clock rates, increased the size of the LI 
translation lookaside buffers, and streamlined 
the L2 cache, all of which yields gains up 
to 15% in performance compared to the 
previous architecture. 

The AMD FX 8-Core Black Edition FX- 
9590 s onboard memory controller raises the 
bar compared to the FX-8350 and supports 
up to DDR3-2133 memory. 

If you recall, the AMD Black Edition FX- 
8350 had a scorching 125-wattTDR but the 
extra 700-l,000MHz of this processors clock 
pushes the TDP to 220 watts. To remove 
that amount of thermal energy, you're going 
to need something a little more substantial 
than your average stock heatsink. This is 
why AMD sells this beast with a closed-loop 
liquid cooler ($369.99) or simply (in this 



case) without one. Our custom cooling loop 
steps up to handle the cooling in our build, 
so we've got more than a little wiggle room. 

Speaking of headroom, this processor's 
baked-in Turbo CORE 3.0 technology lets it 
dynamically jump to 5 GHz when the need 
arises and the thermal capacity to do so is 
available. With so many discrete cores at its 
disposal, this processor simply shreds well- 
threaded applications. Turbo CORE 3.0 is 
designed for the applications that only utilize 
a few cores; it really helps ram those threads 
through the processor as quickly as possible. 
And as a Black Edition processor, you can use 

L SPECS ^V. 



AMD Overdrive and the Catalyst Control 
Center to push this processor to some truly 
jaw-dropping core speeds. 

As the Puget Sound Monster's benchmark 
results attest, AMD's 8-core Black Edition FX- 
9590 is a powerful CPU. But even if you don't 
end up winning this system at PAX Prime at 
the end of August, at less than $300, this eight- 
cylinder chip is still amazingly accessible. ■ 

FX 8-Core Black Edition FX-9590 

$279.99 
AMD 

www.amd.com 



Manufacturing Node: 32nm SOI; Socket: AM3+; Codename: Vishera; Core Clock: 4.7GHz (5GHz 
Turbo); Cores: 8; Memory Controller: up to DDR3-2133; L2 Cache: 4 x 2MB; L3 Cache: 8MB 
shared; TDP: 220W; 64-bit support; Turbo CORE 3.0; AMD-V virtualization technology; heatsink 
and fan sold separately 
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970 GAMING 



Thanks to MSI's 970 GAMING, our 
Puget Sound Monster is part dragon. 
This motherboard has the imposing looks 
and extensive Ust of features that MSI 
incorporates into all its GAMING series 
boards. It boasts superb sound, managed 
networking, and support for SLI and 
CrossFire for an all-around awesome gaming 
experience. Let's take a closer look at the 
weapons the MSI 970 GAMING provides 
for our Puget Sound Monster. 

MSI knows that gamers typically use a 
headset to communicate, and the 970 
GAMING comes with several features to 
enhance the sound from a headset. For 
instance, a plain old stereo headset can be 
transformed in a surround sound headset 
using Creative's Sound Blaster Cinema 2 
software suite and its virtual surround 
sound effects. In terms of audio hardware, 
the 970 GAMING offers MSI's Audio 
Boost 2 — an impressive group of onboard 
audio components that produce the fidelity 
you'd get from an add-on sound card. MSI 
shields the sound chip and audio circuitry 
from the rest of the PCB to make certain 
electromagnetic interference won't degrade 
the sound quality before it reaches the headset 
output. Headphone amplifiers are provided 
on both the front and rear audio outputs for 
smdio-quality sound, and the 970 GAMING 
supports up to 600-ohm headsets. 

Optimal wired networking performance 
is provided by the onboard Killer E2200 
controller. The chip's Advanced Stream Detect 
capability automatically prioritizes network 
traffic generated by video games and puts that 
traffic ahead of background network tasks. 
This network optimization helps produce low 
in-game latency and for smoother, more stable 




performance than a non-managed NIC. Of 
course, the Killer E2200 controller also allows 
for manual regulation of network traffic. 

On the rear panel of die 970 GAMING, 
MSI provides you with three ports (one PS/2 
and two USB 2.0) that support l,OOOHz 
USB polling and PS/2 n-key rollover. The 
enhanced ports let the Puget Sound Monster 
take full advantage of its keyboard and 
mouse. MSI also adds triple gold plating to 
help the ports last through hundreds of plug 
inserts and pulls. 

In terms of performance, the 970 GAM- 
ING is no slouch. It supports AMD's FX 



processors (for the AM3+ socket), up to 
32GB DDR3-2133MHZ memory and two 
graphics cards running in SLI or CrossFire. 
MSI also includes its Click BIOS 4 UEFI 
that made it easy to overclock and optimize 
the performance parts in the Puget Sound 
Monster. MSI's Military Class 4 components 
helped to ensure stability throughout our 
overclocks and tough benchmark testing. ■ 

970 GAMING 

$99.99 
MSI 

us.msi.com 



Max memory: 32GB (DDR3-1600; DDR3-2133 max OC); Slots: 2 PCI-E x16, 2 PCI-E x1, 2 
PCI; Storage: 6 6Gbps SATA; Rear I/O: 2 USB 3.0, 8 USB 2.0, 1 Ethernet, 1 Optical S/PDIF, 
audio I/O, 1 PS/2; Warranty: 3 years 
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GRone 



When working with a custom hquid- 
cooling loop, its nice to have options 
for tubing, radiator, reservoir, and pump 
placement. In Win's GRone gave us those 
options, plus plenty of space in which to 
operate. The top panel of the case supports a 
360mm radiator, and the bottom panel has 
room for a 240mm radiator if you remove 
the lower drive cage. We opted for a 360mm 
radiator with this build, so naturally we 
installed it beneath the top panel. But we also 
needed somewhere to install our reservoir/ 
pump combo. We removed the case's drive 
cages and situated the combo unit where they 
used to reside. 

Smart case design is more than just 
making a big tower, and In Win engineers 
the GRone with some great airflow 
capabilities. In total, you can install up to 
10 l40mm fans throughout the case. This 
model came with two l40mm red LED fans 
in the front panel, as well as one l40mm red 
LED fan in the top panel and one l40mm 
fan for the rear exhaust. That's good start for 
basic builds, but power users will likely take 
advantage of the numerous 120mm/l40mm 
fan mounts around the case. 

In the top panel, you can install up to 
three 120mm/l40mm fans, and we added 
three fans in conjunction with our 360mm 
radiator. The bottom panel offers two 
fan mounts, ideal for cooling a 240mm 
radiator. Additional cooling for your HDDs 
and graphics cards is available, too, thanks 
to a 120mm/l40mm fan mount in the 
upper drive cage. In Win also provides a 
120mm/l40mm fan mount on the right 
side panel to help cool the CPU socket 
and eliminate motherboard hot spots. The 
GRone makes it easy to control fan speed. 




too; there's a Turbo/Silence switch on the 
front panel to let you speed up or slow down 
fans connected to the case's fan controller. 

As you might expect from a full-tower 
case, the GRone effortlessly supports today's 
high-end graphics cards: You can install 
cards up to 14.37 inches long. Supported 
motherboard form factors include mATX, 
ATX, and E-ATX. For optical drives and 
system storage, you'll find three 5.25-inch 
external bays and eight 3. 5/2. 5 -inch bays. 
In short, the GRone supports most any 
component configuration you can throw at it. 



In Win cases routinely deliver a creative 
appearance, which is something we appreciate, 
and the GRone doesn't disappoint. It also 
happens to be a great case to build in, thanks 
to a spacious, well-thought-out interior. The 
GRone was a good choice for the Puget Sound 
Monster, and it might just be the right choice 
for your next build, as well. ■ 

GRone 

$159.99 
In Win 

www.inwin-style.com 



Dimensions: 22.1 x 9.6 x 23.4 inches (HxWxD); Materials: 0.8mm SECC Steel; 
Motherboard support: mATX, ATX, E-ATX; Bays: 3 5.25-inch external, 8 3.5/2.5- 
inch internal; Fans (included): 2 140mm front, 1 140mm rear, 1 140mm top; Fans 
(optional): 3 120mm/140mm top, 2 120mm/140mm bottom, 1 120mm/140mm side, 1 
120mm/140mm HDD cage; Ports: 2 USB 3.0, 2 USB 2.0, audio I/O 
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XLR816GB DDR3-1600 



We used PNY's XLR8 memory in 
our last CPU System Workshop 
rig, and it worked great, so we 
went back to the well. This time, 
we installed PNY's XLR8 16GB 
DDR3-1600 kit (model number 
MD163 84KD3-1600-X9) that 
sports jet black heat spreaders and 
a low latency of 9-9-9-27. The heat 
spreaders fit in well with the primarily 
black components on our build's 
motherboard and in the case. The 
black also contrasts nicely with the 
white tubing that carries the coolant 
around our liquid-cooling loop. 

As part of PNY's XLR8 family of 
gaming PC components, this 16GB 
DDR3-1600 kit is designed to handle 
tough workloads. The low-profile XLR8 
heat spreaders efficiently extract heat 
from the memory modules, and although 
we cooled the Puget Sound Monster's 
CPU with a custom liquid-cooling loop, 
we could have installed pretty much any 
CPU cooler without having to worry 
about a space conflict. The modules 
are Intel XMP-ready, so we were able 
to quickly adjust the memory to ideal 
timings and enjoy maximum performance 
with little effort. It's also nice that the 
16GB kit operates at 1.5V, so we won't 
run into any voltage compatibility issues 
with the AMD FX processor or the 
motherboard in our build. 

We opted for a 16GB kit with two 
8GB modules, so the winner of the 
Puget Sound Monster at PAX Prime 
will have the flexibility to add up to 
16GB more memory to the current 
motherboard in the future. PNY also 




offers its XLR8 DDR3-l600MHz 
memory in 8GB and 4GB kits, both 
of which include two modules. PNY 
backs its XLR8 memory with a lifetime 
warranty, which is always nice for 
peace of mind, should you run into 
any issues. 

With 16GB of system memory, 
the Puget Sound Monster should be 



a pretty good multitasker, and these 
modules' low latency will help our 
monster build to quickly move from 
one task to another. ■ 

XLR816GB DDR3-1600 

$149.99 
PNY 

www.pny.com 



SPECS 



Capacity: 16GB (2 x 8GB); Timings; 9-9-9-27; Frequency DDR3-1600 (PC3-12800); 
Voltage: 1.5V; Unbuffered; Non-ECC; Lifetime warranty 
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XLR8 480GB SSD 




Most solid-state drives still maintain a 
guest list. As the cost of NAND has 
declined over the last few years, maybe 
the bouncer has become a little more 
lenient, but the limited capacity of most 
SSDs still forces us to pick and choose 
which programs and files get exclusive 
access to blazing-fast reads and writes. 
The other stuff — digital music and 
photos, videos, and the glut of Steam 
Summer Sale games that you're "going 
to get around to playing, like, tomorrow, 
seriously" — gets relegated to a slow, 
boring HDD. 

Not so with PNY's XLR8 480GB 
SSD. The gargantuan drive comes has 
an absurd amount of available storage. 
And at just over 50 cents per gigabyte, 
this is very affordable storage, too. 

Eagle-eyed readers will notice that this 
SSD is the bigger brother to our previous 
build's drive, the XLR8 240GB. Well, 
the long and short of it is that we don't 
mind inviting back impressive, reliable 
components for an encore. So, for the 
Puget Sound Monster, we thought we'd 
see what this jumbo-sized SSD could do. 

If you're new to these parts, here's 
the skinny on PNY's XLR8 family of 
SSDs: These are 6Gbps SATA drives 
that rely on SandForce's SF-2281 storage 
controller to move those Is and Os in 
and out in an orderly fashion. PNY stuffs 
this SSD with synchronous NAND rated 
for up to 3,000 program/erase cycles, 
which should be enough for years and 
years of work. 

PNY advertises maximum read and 
write performance of 400MBps for the 
XLR8 480GB. In our CrystalDiskMark 



Sequential and 512KB read tests, 
the drive actually exceeded this by a 
rather comfortable margin, which is 
always nice. The XLR8 drive nearly 
hit 400MBps in the Sequential and 
512KB write tests, too. And like all 
good SSDs, the 480GB XLR8 boots 
Windows like a champ; it's about as 
instant-on as you can get for a desktop. 

PNY cooks other niceties into this 
solid-state drive. Its power consumption 
when active is around 5W for most 
workloads. When idling, the drive's 

L SPECS 



power consumption drops to a scant one 
tenth of a watt. The drive has 55-bit 
error code correction and 128-bit AES 
encryption, so rest assured that all that 
data you store will be relatively safe. 

With so much fast storage now at our 
disposal, we may never touch another 
hard drive again. ■ 

XLR8 480GB SSD 

$259.99 
PNY 

www.pny.com 



Interface: 6Gbps; Encryption: 128-bit AES; Controller: SandForce 2281; Seq. Read: 
400MBps; Seq. Write: 400MBps; Random read lOPS: 70,000, Random write lOPS: 40,000; 
TRIM Support: Yes; Form Factor: 2.5-inch; Warranty: 3 years 
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The Fury Of The Sound 




As soon as we pried off the side 
panel of the In Win GRone and 
took a look inside, we knew this 
was going to be a great build to 
finish out 2014. Most of the time, 
our components give us nice little 
surprises, and the Puget Sound 
Monster's parts were no exception. 

In order to accommodate our 
EKWB custom liquid-cooling loop, we 
shuffled around some of the GRone's 
pieces, but we like the end result. First, 
In Win mounts one of the case's three 
LED fans to the side of the internal 
drive cage. We thought it looked much 
better as a rear exhaust fan, so we 
pulled out the case's default rear fan 
and moved the LED fan. 

Next, we needed a place to put EK's 
towering EK-DCP 4.0 PWM X-RES 
pump/reservoir combo unit. After 
experimenting with a few locations, 
we decided that the best course of 
action was removing the GRone's 
internal drive cages altogether. (Don't 
worry, we'll bring the drive cages and 
their eight 2. 5-/3. 5-inch drive trays 
with us to PAX Prime in the event 
you win the Puget Sound Monster and 
decide to rejigger its innards.) With 
the cages gone, the combo unit had 
plenty of room. As soon as we secured 
our PrimoChill tubing with EK's 
compression fittings, we popped the 
top on the reservoir and filled it with 
Blood RED coolant. 

One side effect of ripping out the 
GRone's drive cages was that our PNY 
XLR8 SSD was temporarily homeless. 
But as luck would have it, two holes at 



the top of the motherboard tray lined 
up perfectly with the SSD's mounting 
holes. So instead of hiding behind a 




drive tray, the XLR8 got to party with 
the rest of our build's components. We, 
uh, meant to do that. 



Processor: AMD FX-9590; Motherboard: MSI 970 GAMING; Graphics card: MSI R9 280X 
GAMING 3G; RAM: 16GB PNYXLR8 DDR3-1600; Storage: 480GB PNYXLR8 SSD; PSU: 
Deepcool DQ1250; CPU waterblock: EKWB EK-Supremacy; GPU waterblock; EKWB EK-VGA 
Supremacy; Radiator: EKWB EK-Coolstream PE 360; Pump/reservoir: EK-DCP 4.0 PWM X-RES 
Combo Unit; OS: Windows 8.1 Pro 
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Just as In Win promised, the GRone 
held our 360mm EK-CoolStream PE 
360 without issue. Then, we installed 
our waterblocks, ran a 24-hour leak 
test, and released the monster into 
the world. 

As we anticipated, this rig turned in 
a great all-around performance in our 
benchmarks. Whether it was crushing 
Metro: Last Light (averaging better 
than 40fps at 2,560 x 1,600 with 
very high quality settings) or blasting 
through Cinebench 15, the Puget 
Sound Monster showed off its fabled 
ferocity. Now imagine using this beast 
on your own games and apps. 

And just like that, another year of 
the CPU System Workshop comes to a 
close. See you next year! ■ 
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HARD HAT AREA 

PC MODDER 

MAD READER M D D 



mpenum 

One of our favorite aspects of the QuakeCon mod 
contest (which we once again judged along with the 
Modders-Inc.com crew) is that id Software and Bethesda 
game-themed mods have their own category. Let's face it, this is 
a category that covers a lot of fertile ground. 

This year's winner in the id/Bethesda theme category 
is Shane "Retrosmith" McAnally's Imperium, which he built 
as a monument one of our favorite games in recent years, 
Dishonored. If you've played Dishonored, you are likely familiar 
with its merits: It has a great story, tight controls, and character 
abilities that are ridiculously fun to play with. But one of the 
game's biggest assets is its world, a fictional island empire whose 
capital city, Dunwall, strongly resembles 19th century London. 
The game has a very strong steampunk (whalepunk?) vibe, and 
McAnally brought that to life in this mod. 

"When I learned that there was a category specific to id 
and Bethesda games, I knew that a Dishonored theme was 
the way to go," McAnally says. "The game has one of the 
most unique and beautiful world settings I've ever had the 
joy of playing in, and it fit the style I wanted to do perfectly. 
I was even able to incorporate the game into my worklog, 
maintaining a diary from Anton Sokolov [a Dishonored 
character who is an accomplished inventor, scientist, and 
painter] as he was creating the machine in Dishonored 
alongside my real-time creation. That part of the process 
was fun for me, as I felt like I was adding to the story of 
Dunwall itself" 
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Let's Go To Work 

McAnally, who is also an avid woodworker and says that 
a surprising number of tools cross over from one of his 
hobbies into the other, has a workshop that takes up half of 
a two-car garage. He says he spent roughly 300 hours over 
about five months on Imperium. 

He began with Cooler Master's distinctive HAF Stacker 
935 modular case system, adding a Stacker 915R to make a 
three-part case. He redid the entire front panel of all three 
modules in cast acrylic (note the custom logo and the very 
cool mark of the Outsider), leaving the bezels along the 
sides. "They fit the theme very well," McAnally says. 

McAnally removed everything from inside the case except 
the 5.25-inch drive bay in the center module and half of 
the 5.25-inch bay in the upper 915. He mounted his own 
custom drive enclosures externally on the right side panel 
of the center module, situated between similarly mounted 
360mm radiators on the top and bottom sections of the case. 
Doing this allowed him to add to the system's mechanical 
look and feel while using up what he characterizes as "that 
huge blank space." 

The entire machine is painted inside and out with black 
Plasti Dip spray. McAnally discovered an application 
technique that caused it to dry in a raised, pebbled pattern 
that comes very close to matching the look and texture 
of cast iron. He added rhinestones finished in bronze 
hammered paint inside and out to further add to the 



industrial theme; they are what appear to be square rivets 
throughout the build. 

McAnally also built a cooling loop using rigid tubing 
that has its own dedicated power source: a PSU he pulled 
from an old laptop. The loop has its own llOV inlet and 
a dedicated power switch, so McAnally can check, fill, 
and/or bleed the loop without having to power on the rest 
of the system. 

"This was my first time using rigid tubing, and I'll never 
go back to flexible tube," says McAnally. "Rigid looks 
excellent, fits perfectly, and never kinks. It's a little harder to 
work with, but worth every bit of effort in my opinion." 

Finishing Touclies 

To complete Imperium's theme, McAnally mounted two 
Yamaha crankshafts in the upper 915 module, visible behind 
the side panel window, and a stacked gearbox from a clock 
on the front panel, also behind clear acrylic. He mated 
both devices to small 12V gearmotors so that they don't just 
look pretty, they actually turn. Oh, and let's not forget the 
excellent bone charm replica mounted on the acrylic video 
card cover. 

McAnally says he usually does scratch builds, and that this 
was his first successful mod of an existing case. 

"It was inspired by something I love that I wanted to 
capture and share," he says. "If you have inspiration and 
passion ... do something with it!" ■ 
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The winner of the Scratch Build category in this year's 
QuakeCon Mod Contest is unconventional in lots of ways, 
but that's rather fitting; the Scratch Build category is by 
definition sort of an anything-goes affair. Talk about thinking 
outside the box — last year's winner built an enormous, functional 
NES control pad coffee table that was also a gaming PC! 

How do you follow an act like that? Who would have the 
imagination and guts . . . nay, the MOXIE to build something 
from scratch that could match that sort of magnificent zaniness? 

The same guy, as it turns out. Yep, Adam "DOHCDragon" Owen, 
last year's Scratch Build winner, is also this year's Scratch Build winner. 
And he won by building a PC that embodies one of the games he 
loves, is catnip to war game nerds and WWII buffs everywhere, and 
was built using the absolute coolest method possible. He 3D-printed a 
Tiger I tank as a tribute to Wargaming. net's World of Tanks. 

"The idea was simple enough," Owen says. "I wanted 
to learn 3D printing technology. I love building custom 
computers and I figured that I could mix the two together. 
Originally, I was going to build a mech from Bethesda's 
Wolfenstein: The New Order; after playing with the 3D 
artwork and trying to get the RC parts to make it walk, I 
realized it would be too complicated and take more time 
than I had to finish the case for QuakeCon. After a lot of 





brainstorming and messing with different ideas, I settled on 
the Tiger I tank. It is iconic and was feared by anyone else 
back in its time. I wanted to build a computer case that would 
do the same thing in the fabrication contest at QuakeCon." 

Starting From Scratch 
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the foundation of the build, or as he describes it, "the tub" 
that fits between the wheels and houses the system's Mini- 
ITX motherboard. 

"It had to have 7.1 inches between its walls to accommodate 
the motherboard," he says. "Once this was figured out, I was able 
to start the 3D design. I used a combination of 3D models pulled 
from various places on the web and the 3D model from World of 
Tanks as references. I had to design every item from scratch; the 
tracks were the first things I tried to print. It took me a month to 
figure out the 3D design software and 3D printer. But after lots 
of trial and error, I was able to get the design to be functional and 
got printing time down to 17 hours for 24 tracks — there are 100 
tracks on each side of the tank, 13 on the front of the tank, and 
eight on the turret." 
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Owen spent about a week printing just tracks, then began 
working his way up, starting with the wheels, moving on to the 
tub, and then the rest of the frame and the turret. 

Ari»m^t„ri3s In Engineering 

The challenge was just heating up, however, as Owen now had 
to figure out how to make the tank move. 

"It took three transmissions and two blown motors before I 
figured out the drivetrain," he recalls. "To make the turret move, 
I sacrificed a PTZ (pan, tilt, and zoom) Wi-Fi camera and used 
the motors and even the camera to make it work." 

The 3D-Printed Tiger Tank Computer's treads, turret, and 
PTZ camera are all fully functional, and Owen controls them 
with an RC controller and a receiver that he pulled out of an RC 
quadracopter that he found on eBay for $30. The tread motors 
are from a rock crawler; Owen says each side of the tank has its 
own 80 turn motor and speed controller. 

"The transmission is a 31 to 1 turn ratio," Owen says. "I 
designed and printed the transmission myself It was the hardest 
part of the entire project." 

The treads and mrret run on batteries built into the case, and Owen 
set them up so that the PC s EVGA power supply charges them when 
the system is running. The PTZ Wi-Fi camera also runs on battery 
power, independent of the system, and Owen has a fairly novel use for it. 

"I use this camera to monitor my office," he says. "So if you enter 
my office and I'm not there, you may find yourself looking down the 
barrel of a 3D-Printed Tiger Tank." 

Big Finish 

Once fabrication was complete, Owen built in his components: An 
Intel Core i7-4770K and ASUS H87I-PLUS motherboard, 8GB of 



Patriot Viper 3 DDR3, an EVGA GeForce GTX 750 Ti Superclocked 
graphics card, an EVGA 500B Bronze PSU, two Crucial 256GB 
SSDs, and two 120mm fans. 

In case you're wondering what the words inscribed along the 
back of both sides mean, they translate to "Peace, love, and rockets" 
in German. 

Owen says he has an idea for next year's build (he won't give up 
any details), but says he may have to take a year off due to a big 
move coming up. That noise you just heard was a collective sigh of 
relief from scratch builders within travel distance of Dallas. 

Give Us Your Mod 

Have a computer mod that will bring tears to our eyes? Email photos and a 
description to madreadermod@cpumaq.com . If we include your system in 
our "Mad Reader Mod" section, we'll send you a case prize and a one-year 
subscription to CPU. (U.S. residents only, please.) 
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The second of the three categories in this years QuakeCon Mod 
Contest, judged by Modders-Inc.com and CPU, is the Case Mod 
category In other words, this category is for mods that begin with 
stock PC cases (they're not scratch builds) and end with themes based on 
pretty much everything but id and/or Bethesda games. 

This year's winner of the Case Mod category comes from a 
guy whose work you've seen before. Gary "NavyChief" Murphy's 
QuakeCon 800D mod graced the cover of our August 2013 cover, 
and as you can guess from its name, it was inspired by QuakeCon. In 
fact, it won the case mod competition in 2012, and when Murphy 
took it with him to last year's event, he called his shot — he told the 
2013 Case Mod category winner that he'd be back to reclaim his 
tide in 2014. This year he brought TOXIC ENVI to the LAN, and 
everyone who didn't own it was, in fact, green with envy. 

The Plan 

One look at the logo that's visible from pretty much every angle 
and Murphy's inspiration for the mod becomes clear. 

"Every PC I have ever built utilized NVIDIA video cards, and 
this build was to show my pride in their products and appreciation 
for what they bring to the PC market," Murphy says. "Their color 
scheme is green and black, so my colors followed along the same lines. 
I wanted a design that was large, bold, and yet clean at the same time." 

Check, check, and check. 

"The name comes from the Toxic Green paint and cable sleev- 
ing material I used, and 'ENVI' is a play on the words 'ENVY' 
and 'NVIDIA.'" 
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Murphy had a specific case in mind for his build, and that 
was the Corsair Obsidian 900D. Corsair refers to the 900D 
as a "Super Tower," and it's pretty hard to argue the point. 
Murphy chose it for its size, interior roominess, and because 
its metallic exterior was perfect for his finish of choice: 
powder coating. 

"I love the colors, finish, and visual appeal of this type of 
paint," Murphy says. "The durability and smooth surface are 
perfect for bright, vivid colors." 

The Build 

Murphy says he entered the preliminary planning phase of this 
project in August 2013 (so, right after last years QuakeCon) and 
finalized his design sometime in December. Work began in earnest 
in January, and Murphy's goal was to be finished by July 1 . He 
wrapped up the project on June 30 and says he put in between 500 
and 600 hours on it. 

In addition to its prominent Toxic Green powder coat. Murphy 
used some Semi-Gloss Black on the corners and at the top of the 
front panel. He had black vinyl NVIDIA decals created for the front 
and right exterior panels, as well, along with custom green vinyl logo 
stickers for all 17 of the Corsair fans in the rig. He painted the fans' 
rings fluorescent green, too. 

"I used quite a bit of acrylic with this build," Murphy says, and 
he's not kidding. He built a custom motherboard tray cover that 
hides all the unused cable management holes, and separate covers 
for the rest of the interior of the 900D. "The only exposed metal 
surfaces are the back panel and top radiator." 

The acrylic panel cover beneath the drive bay includes an 
LED-backlit green NVIDIA logo, also made from acrylic. 



Murphy sleeved all the cables in the rig in MDPC-X Toxic 
Green and Black sleeve material and bound them with LutroO 
Stealth cable combs. Then he built his cooling loop with 
PrimoChill 1/2-inch OD PETG tubing, with a little help from 
his 13-year-old daughter. The two spent two days practicing 
tubing bends to get them all just right. 

It shouldn't come as any surprise that TOXIC ENVI packs a 
pair of EVGA GeForce GTX 780 Ti Superclocked cards in SLI. 
In addition, the rig is powered by an Intel Core i7-4930K on an 
ASUS RAMPAGE IV Black Edition motherboard, 32GB of Corsair 
Dominator Platinum 2,133MHz memory a Corsair AX1200i PSU, 
a 240GB ASUS RAIDR Express PCI-E boot SSD, two 360GB 
Corsair Force GS SSDs, and an NZXT Hue RGB controller. 

The Corsair 900D also houses a cooling system that's made 
up of an EK Supremacy Clean CSQ Acetal CPU block, an 
EK-FB Kit ASUS R4BE Acetal motherboard block, two EK- 
FC780 GTX Ti Acetal GPU blocks, an EK-D5 Vario pump, 
two EK-CoolStream PE 480 radiators, an AquaComputer 
Aqualis Pro reservoir with LED lighting and nano-coating, 20 
PrimoChill Rigid Revolver compression fittings, PrimoChill 
1/2-inch Rigid PETG clear tubing, and an ASUS ROG Front 
Base fan controller. 

On Deck 

Murphy tells us that he has already given some thought to his 
next project: "I am contemplating another build for next year; 
that will be QuakeCon's 20th anniversary, and it should be a 
good event for everyone," he says. 

If this year was any indication, it will be a great year for case 
mod fans. ■ 








Last month we introduced this year's IVIodders-lnc.conn Staff vs. Staff IVIod-Off by showing you some of the contes 
tants' previous mods and letting you know which superhero each chose as the inspiration for this year's contest. 
(We were a little disappointed that nobody went DC, but we have a Superman mod in our QuakeCon coverage right 
after this article, so all's well.) This issue we'll let you know how the voting turned out at QuakeCon and show you the 
mods, which turned out great as always. (The Staff vs. Staff Mod-Off was judged by Thermaltake's Shannon Robb, 
CPU's Nathan Lake, and Frank Schafer, winner of the Case Mod category at QuakeCon 2013.) 




Fourth Place: Craig Tate 



The PC of Vengeance is based on the Marvel character Ghost Rider. My goal for this project was to give my Urban T81 a number of stylistic cues from Ghost Rider's 
wardrobe and appearance; I first clad the outside in leather/vinyl to give that black leather look that Ghost Rider is known for. I then mounted long spikes around the front to 
resemble the ones he wears on his shoulders. 

Next, I freehand airbmshed the flame work across the aluminum surfaces and the side fan grilles to signify and portray the trademark fire that follows the Rider everywhere 
he goes. I sanded the side panel window to create a fog effect that would show up thanks to light from within the case, and then I added the Ghost Rider quote: "This fire 
ain't meant to scald the flesh ... It chars the soul." 



Ghost Rider's primary form of punishment is his Penitence Stare, which takes the pain that the accused has inflicted on others and delivers it right back into the attacker. As 
a centerpiece of the mod, I created a floating skull on a stage. The stage has a hole cut into the floor, which leads to a water reservoir below the stage. In this water bath, I 
have an ultrasonic transducer that micronizes the water into a fog. I then have the intake fan supplying a small amount of air pressure into the reservoir that forces the fog 
up, out of the water bath, and through the hole below the skull. This wafting fog, in conjunction with the LEDs that I have embedded in the skull's eyes and some LED pucks 
that I placed behind the skull, give the effect of flames pulsing and whipping around the skull, as well as the eyes emitting their ever-buming Penitence Stare. 



HARD HAT AREA 

PC MODDER 




Second Place: Al Shuryan 

Like the other guys, my Punisher mod consisted of a number of parts from our generous sponsors, including a Thermaltake Urban T81 , a GIGABYTE GA- 
F2A88X-D3H motherboard (a couple of the guys used GA-F2A88X-UP4 boards), an AMD A10-7850KAPU, a Thermaltake DPS G 850W power supply, an EKWB 
L240 liquid-cooling kit. Crucial Ballistix Tracer memory, and an EVGA GeForce GTX 760. 

This was mostly a laser-etching project. For starters, I laser-etched the skull on the top panel grille and put yellow LEDs behind the grille for its eyes. I backlit 
the whole thing with 4-inch red cathode tubes and affixed the spikes along both sides. 

I also laser-etched the image of the Punisher in my left-side panel window, then ran a 5-meter RGB LED strip around the edge of the acrylic window. The tribal 
Punisher skull on the front panel door? Yep, laser-etched, as was the image of recurring Punisher villain Jigsaw on the right-side panel. 

For my custom power switch, I found a Punisher pin, took the iconic skull logo off of it, and drilled the eyes out so that I could backlight them with red LEDs, 
then attached the whole thing to the Urban T81 's existing power switch. I added custom Fann Blade case feet to finish the project. ■ 
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First Place: Vic IVIcGuire 

As I stated last month, I chose my mod's Captain America theme for several reasons, 
the main one being that Cap is my wife's favorite superhero (she has been battling 
cancer for the past eight months). Also, I chose the Captain to show my patriotism 
and because he's U.S. Army, like my son who has served three tours in Afghanistan 
and is currently stationed in South Korea. My son and all the young men and women 
in harm's way serving our country every day are the true American heroes. 

Once I got the Thermaltake Urban T81 , 1 ordered a 1 2.5-inch PVC Captain America 
shield and began looking for the perfect Captain America figure. I found a great 
deal on a 12-inch 35th Anniversary Edition G.I. Joe Harley Davidson Courier figure 
complete with motorcycle, but the Joe didn't have the muscle mass to stand in 
for Cap, so I replaced it with a 1 2-inch Captain America figure with shield. Fellow 
Modders-Inc staff member Al set aside our competition long enough to etch my 
window panel for me, and I found a S.H.I.E.L.D. Agent data sheet that was perfect 
from the front panel. 

I sanded the case and applied my base coat with Krylon Fusion Gloss White paint, 
putting each completed part of the case in my drying cabinet, which is equipped 
with halogen work lamps. Then I enlisted the help of a good friend and master 
airbrusher because I am a complete noob to the world of airbrushing and needed 
lots of coaching. Airbrushing this case was a big job, and I'm not in a hurry to 
take on a project of that size again, but I think it tumed out rather well. Humidity 
reached close to 1 00% during the drying process, and I was concemed that my 
clear-coat would cloud up, but my drying cabinet once again saved the project, 
and I moved on to building the system and attaching Cap to the top and my big 
shield to the right side panel. 



I wrapped everything up the day before we left for QuakeCon, and the mod seemed 
well-liked at the show, which I was indeed grateful for Now it's time to start thinking 
about next year's competition; hopefully a repeat showing will be in order ■ 





iiakeCon 2014 




QuakeCon 2014 was notable for (among other things) the public reveal of a new ganne in the Doom series, as attendees got an exclusive 
first look at gameplay on the show's first night. Of course, CPU was at the show and we thoroughly enjoyed the entire weekend— all the 
way through the tournament finals party on Saturday night. As hardware freaks, we also loved to see all the great PCs in the BYOC, as well 
as the amazing mods that attendees tote (or cart, as often is the case with these beasts) into QuakeCon. The top three mods in the Case, 
Scratch Build, and Bethesda/id categories even got to take the stage and show off their work to the crowd; you can check out pics and info 
about them in this month's special six-page installment of "Mad Reader Mod." In the meantime, though, we felt that the 2nd and 3rd place 

contestants' work was so strong that they deserved some press, as well. 





Case Mods— 2nd Place: Nick Blackwell spent over 250 hours making the Man of Steel into a blockbuster production. He encased Superman and General Zod 
action figures inside the Bitspower reservoirs, keeping these Kryptonians in a weakened state through the use of Kryptonite— green crystals that sit in a 40mm 
Bitspower reservoir below the EVGA GTX 770 graphics card. The rig's liquid coolant races around the system in Monsoon hardline tubing. 



Case Mods— 3rd Place: Michael Long's Shark 
Tank mod is actually two side-by-side tanks. 
One side houses all the computer parts, 
submerged in mineral oil, while the other side 
contains water and two sharks. As in real, live 
(albeit tiny) sharks. Everything fits inside a 
Corsair Carbide Series Air 540. The shark tank 
has an active filtration system, and it runs even 
when the PC is turned off, so the sharks get 
plenty of air. A Corsair Hydro Series HI OOi is 
used to cool the mineral oil and processor by 
pumping the oil through the heatsink, into the 
radiator, and back into the tank. 




Scratch Builds— 3rd Place: Ryan Perry's R2-D2 mod is a 1 :1 replica of 
the famous "Star Wars" astromech droid. Perry crafted R2-D2 from three 
materials: Its main body is made of expanding foam, the dome/head 
is mostly liquid plastic, and the feet are made of wood to provide solid 
mounting points for the wheels. R2-D2's wheels work great, too, so the 
mod was easy to wheel into and out of QuakeCon. R2-D2's dome (painted 
with high-gloss paint for extra shininess) has functional lights that come on 
with when the computer is powered on; Perry removed it to show us the 
computer's components. Clearly, the force is strong with this one. No word 
yet on whether Perry plans to add R2's oil ejector, miniature buzz saw, or 
rocket boosters. 




Scratch Builds— 2nd Place: If you're familiar with the show "Adventure 
Time," you'll recognize this little character. Michael Kraft opted to use 
the phonetic title of Beemo, rather than the "BMO" spelling in the show, 
because it's easier for those unfamiliar with the show to pronounce. Most 
of Beemo was created using a MakerGear M2 3D printer— the exceptions 
being the top and side panels, which are made of wood, which Kraft filled 
and sanded for extra smoothness. Prior to printing and construction, Kraft 
designed everything in SketchUp. Beemo's buttons function as an NES-style 
controller. Kraft also modded the mouse and keyboard to match. 




Bethesda/id Mods— 2nd Place: This case is a gorgeous homage to 
Bethesda's Elder Scrolls Online. What we liked best of all were the 
cool, little details builder Hassan Alaw added to the interior, like the 
Daedric words from the game he laser-etched onto the reservoir, 
radiators, and power supply. For instance, Alaw etched an entire 
paragraph in Daedric onto the reservoir, and the AX1200i label on 
the power supply was replaced with the Daedric translation for 
AX1200i. The interior also features some impeccably detailed Elder 
Scrolls Online ouroboros logos. The two biggest logos can be found 
on the fan grilles for the power supply and rear exhaust fan, which 
Alaw etched onto acrylic in black. To complete the interior, Alaw 
built a screen into the bottom of the chassis that runs a Skyrim 
water mod, resulting in the illusion that there is water moving 
through the bottom of the case. 







Bethesda/id Mod— 3rd Place: The Repurposed Enclave 
Eyebot mod started out as an exercise ball. Builder 
Ethan Prus covered the exercise ball with insulating 
foam, followed by a layer of moldable epoxy dough. 
When it dried out, the epoxy had a hard consistency that 
Ethan could sand or cut. This exceptionally large mod 
was completely sculpted, and it includes a ton of tiny 
replications of the enclave eyebot found in the Fallout 3 
universe, such as the tarnished sections on the sides and 
rivets running along the facemask and the eyebot's huge 
radio antennas. To complete the mod, Prus configured 
the eyebot to play the Enclave propaganda radio 
broadcast that the eyebot produces in the game. Oh, and 
it has a functional gaming PC inside, too. 



Anyone who's attended QuakeCon knows that there are a great many ways to spend your time there. Attendees often have a tough time choosing among the various | 
game toumaments, presentations, and vendor giveaways they want to participate in. Here's a tiny sampling of what went on at this year's event. 



Gregory Samms got 
to take home our 
Lucky 13 system. 
The only thing that 
disappointed this 
QuakeCon volunteer 
was that he wouldn't 
have time to game 
on it at the show. 





By Thermattako 




The main stage was reserved for giveaways and presentations, and 
oh boy, was there a lot of hardware, T-shirts, and swag to be had. 



Gamers got to test out new hardware in the vender area, such as the 
Tt eSPORTS equipment at the Thermaltake booth. 




As always, 
the BYOC was 
packed. This shot 
displays merely 
the back 20 
rows— there are 
54 more to the 
front that aren't 
pictured here. 




16M RGB Backlight Customization 

6 programmable macro keys - 

assign up to 18 macros 

Brightness Switch to Adjust Brightness Levels 

2 Built-in USB Ports 

On board memory chip prevents 

command bottleneck 



Retail Price $69 



GX-Gaming products available at: 



16M RGB Backlight Customization in 3 Areas ■ 
Brightness Switch to Adjust Brightness Levels 
2 Built-in USB ports ■ 
8 programmable macro keys - ■ 
assign up to 24 macros 

Advanced anti-ghosting capability up to 20 keys ■ 
Master Record key to record macros intuitively 
Smart cable allocation management 
Retail Price $79 



6 programmable macro keys - 
assign up to 18 macros 
3 game profiles for different game categories 
On board memory chip prevents 
command bottleneck 

Gaming mode option for deactivation of the 
Windows key 

Retail Price $49 



amazon.com 



Walmart 

I I wM Sm Save money. Live better. * 
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KYE International Corp. 

12675 Colony Street, Chino, CA 91710 
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Change Component LEDs 




Case fan, case fan, burning bright: If your components' LEDs aren't cutting it anymore, maybe it's time 
to slice them out and solder in a few replacements. New LED bulbs are relatively inexpensive, and the 
replacement process usually isn't very difficult if you have the right tools. 



Ask any modder worth his salt what 
keeps good mods from being great, 
and he'll tell you: It's the details. The 
paint job could be exquisite. The 
wiring could be immaculate. But 
using memory modules with red heat 
spreaders that don't match anything 
else in your system? Cardinal sin. 
Addressing all the details is what gets 
your mod on the podium. 

System LEDs fall under this category. 
Maybe you added a fan controller 
that has bright, harsh blue LEDs, 
but the rest of your color scheme is 
predominantly black and yellow. 
Replacing those blue LEDs to match 
your other components could be 
the final finishing touch you've been 
looking for. 

There are other reasons to replace 
your PC's LEDs besides winning mod 
contests, obviously. Perhaps your case's 
red power LED glares at you like HAL 
9000, and you'd prefer something softer 
and less homicidal. Does a soothing 
shade of green sound good? Why yes, 
Dave, we can let you do that. 

Sometimes, replacing LEDs is 
a trivial matter. If you don't like the 
color of the LED case fan(s) included 
with your case, then you can throw 
money at the problem and simply 
buy case fans with the LED color 
you want. If you need instructions 
to do that, you're reading the wrong 
magazine. We aim to set the level of 
difficulty a little higher. 

Difficult shouldn't be impossible, 
though, so we've enlisted a few battle- 
hardened vets to help us on our 
mission. These guys know their stuff, 
and now that knowledge passes to you. 
Our senseis for this month are Craig 
"Tech Daddy" Tate, Joshua "Zapwizard" 
Driggs, and Sheldon "Sheldog" Bright. 



(Yes, that's really Sheldog's last name, 
and no, he didn't change it to that for 
the purposes of this article.) Grab your 
soldering iron and prepare to expand 
your color palette; they'll light the way. 
Don't miss the sidebars, either, where 
all three of our experts share the ways 
they've incorporated LED lighting into 
their favorite mods. 

Essential Tools 

As you'd expect from a power-user 
project, replacing component LEDs 
requires a few tools. If you have them, 
great; if not, then you have a ready- 
made excuse to go shopping and 
spruce up your toolbox. (And besides, 
these tools will come in handy for 
many projects down the road.) 



Start with that soldering iron. In 
fact, Tate, Driggs, and Bright all insist 
on having a soldering iron before you 
get serious about swapping LEDs. 
And because a soldering iron will most 
certainly prove useful for many other 
projects, you might as well purchase 
a quality unit. Like a lot of the 
equipment used in modding, soldering 
irons are available at many hardware 
stores, and the big-box hardware 
retailers should present a few good 
options. Electronics stores often have 
them, too. 

Applying new solder to your 
replacement LEDs is one important 
step, but in a lot of cases you'll 
have to deal with the existing solder 
on a particular LED. For this, Tate 
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^iary Of A Modder: Joshua "Zapwizard" Driggs 



My favorite project where I added lots of 
lighting is an old project that only old-school 
modders may remember: I built one of the first 
ammo case PCs. Prior to my modification, all 
the other ammo-style PC modifications were 
nothing more than using an ammo case as 
an enclosure for a regular PC. This was done 
because ammo cases give an instant military 
theme, and they're portable. 

When I did my design, I added LEDs to 
everything in the project. I named my mod 
"Radioactive Ammo PC," and my goal was to 
make the project look like a piece of high-end 
military equipment, something that looks like 



it was stolen right out of NORAD. To create 
that effect, I routed all the normal cables you 
see in a PC to high-end looking military-style 
barrel connectors. This made the modification 
look authentic. But to make the PC look like 
it was oozing radiation everywhere, I used 
lots of high-power green LEDs. All of these 
LEDs were hidden from direct view, creating 
a glowing effect as if the equipment was 
radioactive, not just "illuminated." I applied 
this effect not only to the case but also the 
customized mouse, keyboard, headphones, 
and monitor. When I created this mod, you 
couldn't buy these types of components with 
LEDs already in them. 




recommends a solder sucker pump 
if you intend to remove a PCB- 
mounted LED. 

As with most tasks involving volts and 
amps, Tate also suggests a multimeter. "A 
multimeter is a great tool to have so that 
you are sure of the voltage/amperage that 
is going through that LED and you can 
ensure a safe LED replacement," he says. 

Bright also keeps a pair of wire 
cutters and spare wire on hand, because 
desoldering isn't always necessary. "A 
lot of times you will have to desolder 
something off a board or away from 
something the LED is attached to," he 
says, "but sometimes you can just cut it 



out and replace it with a new LED and 
wire. It depends on what you are trying 
to do." 

Bulb Basics 

Here's a little secret that shouldn't 
be a secret at all: You have a lot of 
options for replacement LED bulbs, 
and there's no such thing as a magic 
bulb that will work in any situation. 
"A big mistake many make is using 
ultra bright LEDs and putting them in 
places where the light shines directly 
into your eyes," Driggs. "This looks 
dazzling but is also as annoying as lens 
flares on 'Star Trek.'" 



Bright also tends to avoid using 
LEDs with blinding brightness. 
"Brighter doesn't necessarily mean 
better. As for recommendations, I 
wouldn't go with something that is 
super bright unless you intend to 
diffuse it somehow." Bright further 
points out that you might be 
constrained by the voltage feeding a 
particular LED — a handy opportunity 
to break out your trusty multimeter, 
put it to work, and determine the 
voltage of your replacement LED(s). 
Bright generally uses replacement 
LEDs that are the same size as the 
LEDs he's replacing. 

The most common LEDs according 
to Tate are two-legged, where one leg is 
the anode and the other is the cathode. 
He stresses an LED's light angle as 
an important factor when choosing 
replacements. "One of the things that 
I have been bitten on is getting an LED 
that I wanted to light a specific area, 
and I purchased an LED that had a 
much tighter 'light angle.' If you are 
trying to light up a broader area, make 
sure your light angles are higher." 

Burn-Out Blues 

Although changing LEDs isn't 
as inherently risky as other types of 
projects, like playing with liquid 
nitrogen pots or volt-modding a 
graphics card, there are nevertheless 
opportunities to make a noob move. 

Our experts concede that the biggest 
danger in swapping LEDs is destroying 
the new LED. Sure, you might only be 
out a few bucks if you fry a bulb, but 
who wants to throw money away on 
some haphazard pyrotechnics? (Don't 
answer that.) Waiting on replacements 
for your replacements increases your 
time to completion and wastes precious 
time you could be using to perfect other 
aspects of your build. 

Driggs mentions that improper 
voltages kill more LEDs than anything 
else. "Many people make the mistake 
of ignoring the current-limiting resis- 
tor when swapping LEDs," he says. 
"If you're removing blue LEDs, which 
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liary Of A Modder: Craig "Tech Daddy" Tate 



Usually, to get a pulsing effect, you need some sort of a controller to 
manipulate the forward current to the LED. On blingGreen, I had to build a 
custom circuit board that based LED activity on the state of the hard drive 
activity. When the HDD activity light was lit, certain LEDs lit; when the 
HDD was inactive, other LEDs were lit. The effect was to back-light the 
flames that I had cut into the side of the case. I wanted a flickering flame 
effect to be happening while I was gaming. 

blingGreen was my most technical LED experience, and Deuce used 
significant background lighting to put light where it did not exist. I 
purchased rigid PCB strip LED lighting using four-prong "piranha" 
lights (these are typically regarded as "super-bright" LEDs). The 



strips allowed me to cut the boards to smaller measurements, back 
them with double-stick tape, and put them in places to add ambient 
lighting from the video cards, lighting the flame shrouds that I put on 
the video cards. I also put two strips on the bottom of the CPU cooler 
bracket to draw attention to the liquid-cooled CPU installation. I also 
purchased new tops for my water pumps that had pre-drilled LED 
chambers so that I could light the pump tops with LEDs and make 
them radiate light. 

If you pay attention to your purchases, many times you can get something 
that is already engineered for adding LED light. All you have to do is add 
your own LEDs. It makes the presentation much more professional. 



have a voltage rating near 4V, and 
replacing them with green, which have 
a voltage near 2.2V, then you will end 
up running too much current through 
your new green LEDs, and they will 
fry or die early." 

What you need in a case like this is 
a proper resistor that can keep current 
and voltage in check. Driggs adds that 
a single resistor may be tied to a series 
of LEDs, or each LED could have its 
own resistor; modders need to carefully 
inspect their hardware, use their 
multimeter when necessary, and set up 
the right resistor for the job. 

To determine what resistor to use, 
we recommend an online calculator. 
Tate likes the LED calculator at led, 
linearl. org/1 led.wiz and explains the 
process as such: "Source voltage 
would be what is being supplied at 
the PCB. Forward voltage and forward 
current (mA) is specific to the LED 
that you have purchased and would 
be documented by the manufacturer. 
Plug those values in, and the online 
calculator will tell you the resistor 
you need in order to make your 
color work." 

Tate cautions against tackling hard- 
ware with multi-color and/or multi- 
effect LEDs unless you've already 
mastered the fundamentals of 
swapping basic, single-color LEDs. 
Modders need to have a firm grasp of 



the electrical kung-fu necessary to deal 
with complicated lighting like this, 
because when you start digging into 
the guts of a $100 gaming mouse that 
has programmable lighting effects you 
run the risk of ruining a lot more than 
a $3 replacement LED. 

Training Camp 

You're a good power user, one who 
always has a firm grasp of a particular 
project before you undertake it, right? 
You never just wing it, yeah? You always 
read the manual, correct? Sure you do. 

If you're a fan of mantras, file this 
section under "practice makes perfect." 
It's true that your entire system isn't at 
risk if you want to change your case's 
power and HDD activity LEDs, but 
spending time learning the basics can 
teach you a few tricks that might come 
in handy for future projects. 

"Learn where the power comes in 
and what it will take to build out a 
circuit to supply your lights," Tate 
recommends. "Also, breadboards work 
wonders for prototyping circuits and 
allowing you to build up and tear 
down LED lighting environments. It's 
excellent practice to understand the 
basics of electrical circuits." 

Bright and Driggs both advocate 
learning how to handle a soldering 
iron before going to town on your 
gear. "Make sure you are comfortable 



with your soldering skills before 
tackling something," Bright says. 
"Before I did anything permanent, I 
would always set up a test piece and 
give it power to see if it was truly 
going to work." 

"You should practice soldering to 
get a feel for how to apply solder and 
how long to hold the iron on a part 
without damage," Driggs adds. "Using 
an old component as practice is the 
best way to do this, especially if the 
new part you want to replace uses a 
flexible PCB. Soldering is all about 
knowing how hot your soldering iron 
is, and how to apply the heat properly." 

Driggs further explains the basic 
technique for soldering a new LED 
bulb. He says that beginners tend to 
hold their soldering iron to one spot, 
either the PCB or the leg of the LED. 
This isn't a great approach. For better 
results, Driggs heats both at the same 
time. He also cleans off old solder 
before applying a fresh batch. 

Your First Project 

Generally speaking, even power users 
aren't lucky enough to pull off a new 
project flawlessly. We do find exceptions 
from time to time — regular "Mad Reader 
Mod" readers know this, too — but most 
enthusiasts have no problem starting small 
and then tackling more advanced projects 
as their skill improves. For this reason, we 
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Keyboards with LED backlighting are common today, but what happens when you upgrade the rest of your system and those LEDs no longer match? Replacing 
a keyboard's LEDs is no simple task, but you can create a truly epic mod by swapping them out for the LEDs you want. 



suggest you do the same and work your 
way up to an LED light project that would 
fit right in at a deadmau5 concert. 

Bright likes to start with PC case LEDs 
as a good way to get your feet wet. First, 
determine the voltage running to the 
lights and choose an LED that matches 
that voltage (unless, as mentioned, you're 
ready to add the proper resistor to the 
mix). Desolder the existing LED or simply 
cut it out, then solder the new LED in 
place of the old one, making sure you have 
the LED's anode and cathode legs in the 
appropriate spots. Bright says he often slips 
a piece of heat-shrink tubing over his welds 
to keep his work looking clean. 

Tate says that giving your mouse a 
makeover is a fairly simple mod, provided 



you don't confuse the mouse's sensor with 
an ambient light LED and that the mouse's 
LED doesn't already have advanced 
effects. Tate adds that stepping down to a 
lower-voltage LED works with resistors, 
but if, for example, you're starting with a 
red LED, which hangs out at the lower 
end of the voltage spectrum for LEDs, 
there may not be enough juice to change 
that red LED out for a blue or white one. 
For LED colors that are relatively close 
to each other on the voltage spectrum, 
Tate says that you should be able to do a 
direct replacement without making any 
additional modifications. 

Driggs suggests starting with your case 
fans, which might sound a bit absurd at 
first blush, given the glut of LED case 



fans on the market, but his advice has 
merit: There are any number of reasons 
you might want to hang on to your 
existing LED case fans (performance, 
price, etc.), so if all they need is a palette 
swap then changing the LEDs is clearly 
the sensible thing to do. And what if your 
TURBO PERMAFROST MAXX fans 
don't come in the color you want? As it 
turns out, modding your existing fans' 
LEDs makes more sense than buying a 
batch of new fans just because you want a 
different color. 

"If the fan has 3mm LEDs (round with 
two wires coming out the back), then 
replacing them is as simple as pulling out 
the old LEDs, detaching the old wires, 
and attaching the wires to the new LEDs," 



Diary Of A Modder: Sheldon "Sheldog" Bright 



I remember watching Josh [Driggs] build things and saw what I'll refer 
to as a "light puck," basically a piece of acrylic cut to a shape with 
LEDs glued in a way that light would either shine out from said puck or 
illuminate the piece of Acrylic. One of my favorite mods, "ProjectIS," 
borrowed heavily on his light puck idea. I made several light-diffusing 



acrylic pieces for that one, the coolest of which I thought were these 
pieces between the front fans and the aluminum case itself. I made them 
from leftover mirrored acrylic from the Sapphire Blizzard cube. It picked 
up the red LEDs really well. They looked like liquid fire. It was beautiful. I 
still enjoy looking at it when it's lit up on my son's desk. 
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Driggs explains. "The current limiting 
resistor on these types of fans is often put 
inside a piece of heat-shrink near where 
the wires exit the fan. The only things to 
be careful with is to keep any exposed 
wires covered with heat-shrink, and get the 
positive and negative contacts for the LED 
on the right wires." 



Increase The Difficulty Setting 

Your PC case LEDs now glow green 
instead of blue, so you're a master 
electrician — is that it? Perhaps you 
should try your hand at a slightly more 
difficult project. Here are a few ideas. 

Your keyboard is a good place to start. 
Although every keyboard is different, Tate 



lays out a common scenario: "I wanted 
to recolor the LED backlight on my 
keyboard once. When I pulled it apart, 
I found they were all surface-mount 
LEDs — not something I am comfortable 
working on. But I had a friend that did 
this kind of work every day, so I farmed 
it out to his expertise. The key point for 
me was to purchase the proper package 
size and type for my friend to remove 
the old LEDs and replace them with the 
new color." 

Tate adds, "Surface-mount LEDs come 
in several package types, so you have to be 
sure you are purchasing the correct type 
to perform replacements. Watching my 
friend, replacing surface-mount LEDs of 
the new color were just like other LEDs, 
but it's a smaller work area. You solder the 
connections to 'pads' instead." 

Driggs points out that LEDs mounted 
to flexible PCB — these LEDs are often 
surface-mounted, as well — require extra 
care to change, because flexible PCB is 
particularly susceptible to heat. "Flexible 
PCBs can be easily damaged by heat," 
he says. "This is what makes this process 
more advanced. You have to have 
experience to know how much heat to 
apply before trying to pull the old LED 
off the board. Too much heat and the 
PCB can melt. A low-cost 15W or other 
low-power soldering iron can do the job, 
but a 50W soldering iron will make it 
nearly impossible." 

According to Driggs, LEDs on flexible 
PCB commonly have a resistor for every 
LED, which is something else you'll have 
to account for. Take note of the particular 
resistor and factor that into the voltage of 
the color of your replacement LEDs. 

Bright Idea 

Like giving your system a fresh coat 
of paint, changing the color of your 
components' LEDs could be just what 
you need to make your system feel new 
and exciting again. The price of the 
materials isn't outlandish, so as long as 
you understand the basics of using a 
multimeter and soldering iron, replacing 
those LEDs makes for a simple, quick 
mod. Good luck! ■ 
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adron 

Performance & Portability Collide 




Sacrifice. It's a word we usually say 
with disgust when talking about 
building a PC. And traditionally, 
the smaller the case, the more sacrifices 
you need to make in your build. 
Mini-ITX rigs are an especially thorny 
proposition, as some cases require you to 
use half-height expansion cards and low- 
wattage power supplies. 

EVGA's Hadron Air and Hadron 
Hydro are designed to flip the Mini-ITX 
script. "We wanted to build an ultimate 
rig into a tiny chassis," says EVGA 
product manager Jacob Freeman. "The 
idea was a Mini-ITX chassis with little 
compromise." A few of the key features 
include support for dual-slot graphics 
cards up to 10.5 inches long and a 500- 
watt, 80 PLUS Gold-certified power 
supply. Let's pry off the panels and take 
a deeper look at what's inside EVGA's 
Hadron series. 

EVGA Engineering 

Smart internal layout is critical with 
small form factor cases, and EVGA 
went back to the drawing board as 
many times as necessary to iron out 
any and all kinks in the Hadron cases. 
"In early designs, we had the PSU 
mounted in a different location, and 
this posed problems for larger graphics 
cards and CPU coolers," says Freeman. 
"We wanted to ensure we had the 
highest level of compatibility as 
possible." With the current layout, you 
won't be hurting for graphics power, 
as the Hadron cases support most 
full-sized graphics cards, including 
NVIDIA's GeForce GTX TITAN and 
GTX TITAN Black. 

We've seen a number of Mini-ITX 
motherboards that are made with 
overclockers in mind, but all 
that potency is wasted if there isn't 




EVGA Hadron cases offer support for power user parts in a Mini-ITX case. 



enough room inside the case for a 
complementary CPU cooler. EVGA 
made certain your SFF rig won't be 
stuck using a noisy, inefficient stock 
CPU cooler. The Hadron Air is, 
unsurprisingly, designed for use with 
heatsink/fan CPU coolers. Freeman 
says, "The [case's] size has been 
optimized to support most aftermarket 
air coolers." The Hadron Air has 
enough clearance for you to install 
heatsink/fan CPU coolers up to 5.5 
inches tall. 



The Hadron Hydro chassis is 
slightly taller than the Hadron Air, 
and the extra space lets you install a 
240mm radiator. The case works 
with both closed-loop and DIY 
watercooling setups, provided they use 
a compatible radiator. 

"For the adventurous, you could 
piece together an aftermarket kit 
that will work perfectly fine," says 
Freeman, "but we also sell a kit that 
was designed with the chassis in mind. 
The kit comes with all the tubing, 



CPU / September 2014 71 



HARD HAT AREA 



X-RAV VISION 




Don't be afraid to go big inside this small chassis. You can install a graphics card up to 1 0.5 inches long, including NVIDIA's TITAN and TITAN Black graphics cards. 



connectors, radiator, pump, and even 
the CPU block." EVGA's kit features 
clear tubing and green coolant, which 
will look great when viewed through 
the Hadron Hydro's clear side panel. 

High-TDP processors and powerful 
graphics cards can generate a lot of heat, 
so good cooling inside the case is critical. 
The Hadron Air and Hadron Hydro each 
feature two 120mm top exhaust fans. 
"Hot air naturally rises, so having the hot 
air exhaust out the top and cool air being 
fed in through the bottom of the chassis 
(near the GPU) creates a well-balanced 
cooling setup," says Freeman. There's also 
a mesh vent behind the motherboard tray 
to further help circulate air. 



The Promise Of Power 

"If we wanted a chassis that made no 
compromises, we had to ensure it had 
enough power for even the highest-end 
cards," says Freeman. "We chose 
a 500-watt [PSU] to be compatible 
with graphics card lineups, top to 
bottom. ... It can support up to a 
GTX TITAN Black." The built-in 
power supply provides up to 40A on 
the +12V rail, which delivers up to 
480 watts of continuous power. The 
+ 5V and +3.3V rails each deliver up 
to 20A. EVGA tests the power supply 
at 50 degrees Celsius to ensure it'll 
reliably deliver those 500 watts, even 
as temperatures climb. We also like 




The Hadron Hydro is 1 3.8 inches tall, while the Hadron Air is only 1 2.1 inches tall. Both are 6.6 inches wide. 



that the PSU is positioned along 
the bottom of the case, where the 
connected cables are hidden from clear 
side panel's view. 

It's Got The Look 

Do a quick search of available 
Mini-ITX cases and you'll find a lot 
of plain-Jane black chassis. EVGA's 
Hadron cases are anything but plain. As 
functional as they are on the inside, the 
Hadron cases are just as good-looking on 
the outside. 

"We wanted a case that looked sleek 
and subtle," says Freeman, "something 
that would fit in a home theater setup, 
something that could go in your living 
room." To accomplish these goals, EVGA 
added a polished, mirrored front panel. 
Rounded edges along the top and bottom 
of the case also give it a modern aesthetic 
that stands out from boxy Mini-ITX 



A Complete System 

Don't have the time to put together a 
small form factor rig yourself? EVGA 
has partnered with CyberPower PC (bit. 
lv/1ngxg2N) , ORIGIN PC ( bit.lv/1rBEIIE) , 
and XOTIC PC ( bit.lv/ixiZCiN) to let you 
configure a custom build featuring the 
Hadron series case. Just visit any of these 
builders' websites to get started. 
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The Hadron's integrated power supply delivers 500 watts and meets the 80 PLUS Gold certification. 



alternatives. A large, clear side panel 
gives friends a great view of your system's 
internal hardware. 

The modern look even extends to the 
Hadron's optical drive bay, which you'll 
find on the right side panel close to the 
front of the case. The bay keeps a low 
profile, only accepting a slim slot-load 
optical drive. 

"We know many PC enthusiasts no 
longer use optical drives, so there's no 
reason to have an ugly drive bay if it's 
not necessary," says Freeman, adding, "a 
standard drive bay would increase the 
size of the chassis." EVGA developed 
its own optional slot-load drive for the 
Hadron, and although a third-party drive 
may work, with EVGA's Hadron slim 
drive you won't have to worry about 
things like the eject button not lining up. 
Once installed, the optical drive takes up 
almost no space and lets EVGA create a 
seamless look on the front panel. EVGA 
even located the Hadron's audio and 
USB 3.0 ports on the side of the case to 
keep the Hadron's front panel completely 
uncluttered. 

Clean Interior Made Easy 

With a clear side panel, it's critical that 
you have a way to hide power and data 
cables. The Hadron offers two cutouts, 
one below the motherboard and one 
behind the drive cage, where you can 
route cables. 



"Reducing cable clutter was a very 
important part of the EVGA Hadron 
chassis," says Freeman. "The biggest 
benefit for us is the fact that the power 
supply is integrated. This allowed us to 



the make the cables exactly the right 
length, because we generally know 
where your graphics card's power 
connectors will be, as well as the 24- 
pin ATX, 8-pin CPU, etc." Precise 
cable lengths mean you won't need to 
tuck excess cabling into the Hadron's 
nooks and crannies. 

Mini-ITX Masterpiece 

If you're ready to put together 
a Mini-ITX rig that delivers some 
serious performance, EVGA's duo 
of Hadron cases is up to the task. 
Overclockers will likely opt for the 
Hadron Hydro and its liquid-cooling 
capability, but LAN partygoers 
may find the Hadron Air easier 
to transport. Whichever model 
you choose, the small size makes it 
extremely portable. Thanks, EVGA, for 
taking the dreaded "S" word out of the 
Mini-ITX build process. ■ 



A Maxed Out Mini-ITX Motherboard 

There's a lot of innovation going on with Mini-ITX motherboards, so much so that the boards' 
features are often similar to what you'd see on a high-end ATX motherboard. For example, 
EVGA's Z97 Stinger CoreSD supports Intel's current Haswell and upcoming Broadwell processors 
and 16GB of DDR3-2666 memory. It also offers one full-speed PCI-E x16 slot and comes with 
Creative's Sound CoreSD for superb sound. And using EVGA's E-LEET X Tuning utility, you can 
punch in a mighty overclock with this Mini-ITX mobo. 
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DDR4 Arrives 




Like Emperor Palpatine's reign 
over the Imperial Senate in "Star 
Wars," DDR3 has managed to 
stay atop the memory world for much 
longer than expected. Consider this: 
DDR3 support was first introduced 
to mainstream PCs on Intel's P35 
chipset way back in 2007 — the same 
year Microsoft launched Windows 
Vista and Bungie released Halo 3. 
And although we don't suspect the 
JEDEC of any Sith Lord influence, the 
transition to DDR4 is welcome. 

ADATA is one of the first 
companies to launch DDR4 memory 
modules, and its XPG (short for 



Extreme Performance Gear) Zl lineup 
is designed for use with cutting- 
edge processors and their associated 
chipsets. 

"ADATA XPG Zl DDR4 over- 
clocking memory is designed as the 
ultimate upgrade for overclockers, 
enthusiasts, and gamers, thanks to its 
remarkable performance, and power 
efficiency," says Dennis Liu, product 
manager for the memory module 
division at ADATA. "Even with speeds 
of up to 2, 800MHz and a transfer 
bandwidth reaching up to 2.2GBps, 
XPG Zl consumes 20% less power 
when compared to DDR3." Fast clock 



frequencies and improved power 
efficiency are things we can certainly 
get behind. 

Extreme Performance 

ADATA will initially offer XPG Zl 
kits at 2,133MHz, 2,400MHz, and 
2,800MHz, while 3,200MHz modules 
are expected to be available by the end 
of 2014. You'll be able to select between 
8GB and 16GB capacities. 

On the top end, the 2,800MHz 
DDR4 modules feature a latency of 
17-17-17. At 2,400MHz, the ADATA 
XPG Zl modules use timings of 16-16- 
16. The DDR4-2133 XPG Zl modules 
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ADATA has earned a reputation for designing eye-catching memory modules. The XPG Z1 's heat spreader was inspired by the lool< of a jet wing. 



are offered at both 13-13-13 and 15- 
15-15 timings. All the modules in the 
current XPG Zl lineup operate at 1.2V. 
The XPG Zl 3,200MHz modules are 
expected to have a latency of 18-19-19, 
but no operating voltage was announced, 
as of press time. 

In ADATA's internal testing 
using AIDA64 4.5, the 16GB 
XPG Zl 2,133MHz kit rated at 
CL13 produced a Read Speed of 
32.1GBps. The utility's Write Speed 
test generated results of 23.3GBps, 
while the Copy Speed test produced 
28.3GBps. You can expect to see even 
faster results from the XPG Zl kits 
rated at 2,400MHz and 2, 800MHz. 
ADATA designs the memory modules 
to comply with the Intel's XMP 
specification, and you can use the 
built-in profiles to select the optimized 
timing parameters. 

A Better PCB & Heat Spreader 

The XPG Zl's target audience of 
overclockers, enthusiasts, and gamers 
aren't known to be particularly gentle on 
their components. ADATA has enhanced 
the XPG Zl modules with Thermal 
Conductive Technology that features a 10- 
layer black PCB with two ounces of copper. 

"This feature was first introduced to 
the motherboard market by GIGABYTE 
and was highly promoted," says Liu. 
"For DRAM modules, ADATA is the 



first to introduce Thermal Conductive 
Technology." Just some of the benefits 
of the extra copper and PCB layers 
include lower temperatures, better signal 
integrity, and improved stability. 

The XPG Zl modules also come with 
a new heat spreader that was designed to 
resemble a jet wing. It's more than just an 
attractive look. Liu says, "[The heat spreader] 
also features excellent cooling and stable 
data transfer due to Thermal Conductive 
Technology and the 10-layer PCBs with 



Voltage 



two ounces of copper to effectively reduce 
electric resistance and consume less power, 
which greatly enhances the quality of 
signal transfer." 

Builders looking to overclock memory 
can take advantage of the XPG Zl's 
Thermal Conductive Technology to 
further push their modules' speed and get 
a leg up in benchmark results. "XPG Zl 
provides excellent cooling performance 
as well as great stability, whether you 
are on the battlefield gaming or trying 



28% 




DDR DDR2 DDR3 DDR3L DDR4 



DDR4 memory operates at 1 .2V, which is even less than DDRS's voltage requirements. 



76 September 2014 / www.computerpoweruser.com 



HARD HAT AREA 



WHITE PAPER 




ADATA designs this DDR4 memory for overclocl<ers, gamers, and enthuisasts. 




ADATA's Thermal Conductive Technology features a 1 0-layer PCB and two ounces of copper for greatly 
improved heat transfer. 



to achieve higher benchmarks while 
overclocking," says Liu. 

Tried & Tested 

ADATA goes above and beyond to make 
certain that the XPG Zl are ready willing, 
and able once processors and motherboards 
compatible with DDR4 hit the market. 
"We use Intel CRB (custom reference 
boards) to run ADATA internal testing, 
and ADATA also incorporates motherboard 
manufacturers, such as ASUS, ASRock, MSI, 
and GIGABYTE, to test QVL to ensure 
comparability and system stability," says Liu. 

Besides system testing, ADATA is choosy 
about the acmal parts that go into the XPG 
Zl modules, so you'll know that each module 
is top notch. "Each XPG Zl DDR4 DRAM 
module is made of high-quality chips selected 
through a strict filtering process," says Liu. 
"ADATA also uses top-quality PCBs that 
effectively extend the life span of memory 
modules." The filtering and testing processes 
have been perfected throughout ADATA's 
years of experience developing and field 
testing DDR, DDR2, and DDR3 modules. 

CPU took a tour of ADATA's Taipei 
facility during Computex, and we got a 
chance to see the DRAM's integrated 
circuits validated through the tough defect 
screening processes. There were tests for 
functionality, reliability, and compatibility. 
For example, ADATA runs scan, march, 
gallop, jump, and butterfly cell disturbance 
test patterns. This type of pattern testing 
helps to isolate any module components 
that would fail under load. 

DDR4 Efficiency 

We asked Liu what kind of real-world 
benefits you can expect from DDR4, and 
he said, "DDR4 outperforms DDR3 with 
improved performance and lower power 
consumption. The operating voltage has 
decreased from 1.5V to 1.2V, which is a 
20% reduction of power, and keeps the 
system at a low temperature for stable 
operation." The 1 .2V is an even lower power 
requirement than what you see with "low- 
voltage" DDR3 modules, which typically 
operate at 1 .25V Liu notes, "It only requires 
1 .2V to achieve the high clock frequency of 
2, 800MHz for overclockers." ■ 
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www.deepcool.com 

Brands and designs are trademarks from Beijing Deepcool Industries Co., Ltd. Patent pending. Devices not included. All rights reserved. 



■ DEEPCOOL 

e on NEWEGG 



LOADING ZONE 



UP TD SPEED 



Upgrades That'll Keep You Humming Along 



This month, you'll find info on the latest beta drivers for NVIDIA and AMD graphics cards in the Driver Bay 
section. Software Updates provides patches for benchnnark and system testing utilities, including Prime 95, 
AIDA64, and BurnlnTest. Designers will also want to check out the Adobe InDesign CC 2014 update, and HTPC 

owners should see what's new with XBMC. 



SO FTWARE U PD ATES 

Adobe InDesign CC 2014 

Adobe InDesign CC automatically 
updates itself, but it's always a good idea to 
know what's new Adobe simplified tables, 
so now you can drag and drop rows and 
columns to move them around within 
InDesign CC. Another improvement is that 
applied effects should now automatically 
scale when you change the size of an object or 
text. Adobe also added Color Groups, so that 
you can manage color swatches in projects 
similarly to the way you manage paragraph 
styles. The update optimizes high-DPI 
displays running on Windows, too. 

www.adobexom 

GIMPS Prime 95 28.5 

Prime 95 has long been a part of our 
stress- and stability-testing process, and 
there are a few notable changes in the 28.5 
update. When using Prime 95 on multi-core 
systems, the Prime 95 benchmark will run 
on multiple worker threads to measure the 
effect of memory bandwidth during testing. 
The benchmark results help you to select a 
memory configuration that gives you the 
most throughput. GIMPS also changed the 
output to the worker thread windows during 
the LL (Lucas-Lehmer) and PRP (Probable 
Prime) tests, and they now estimate the time 
to test completion. 

www.mersenne.org 
FinalWire AIDA64 v4.50 

FinalWire released version 4.50 for 
all four editions of AIDA64, which is 
a system information tool that also offers 
some benchmarking capabilities. AIDA64 



4.50 introduces a multi- threaded OpenCL 
GPGPU AES-256 benchmark that measures 
cryptographic processing performance. 
The benchmark is designed to test graphics 
processors and APUs. Version 4.50 also 
comes with Mantle API diagnostics for 
today's newest AMD Radeon graphics cards. 
FinalWire added support for Intel's H97 and 
Z97 motherboards too, as well as support for 
DDR4 XMP 2.0 memory profiles. 

www.aida64.com 

XBMC 13.1 

The 13.1 release contains a variety 
of fixes for XBMC 13, an open-source 
media center utility that's available for 
Windows, OSX, Android, and iOS. 
The 13.1 patch resolves crash issues that 
could occur while AirPlay is active or if 
the Librtmp file wasn't available. XBMC 
13.1 also fixes a cropping issue that might 
occur when playing interlaced content 
using VDPAU (Video Decode and 
Presentation API for Unix). You'll also 
enjoy better recovery of VDPAU when 
dealing with errors. 

xbmc.org 

PassMark BurnlnTest 8.0 

Through June and July, PassMark 
released three updates for BurnlnTest, 
including builds 1000, 1001, and 
1003. The biggest one feature-wise, 
build 1000, added a slew of new tests; 
GPGPU fans will want to check out the 
new GPGPU test that stresses a CPU's 
general purpose computing operations, 
rather than a conventional 3D video test. 
Owners of BurnlnTest Pro also receive 
a new webcam test, battery test, and 



microphone test. Builds 1001 and 1003 
fixed a number of issues with the new 
tests and included some minor changes to 
BurnlnTest's Help feature. 

www.passmark.com 

DRiyERBAY 

NVIDIA GeForce 340.43 Beta 

This new driver from NVIDIA 
comes with new profiles for a number 
of new titles and benchmarks, including 
Battlefield Hardline, Elder Scrolls Online, 
WildStar (x32 version), 3DMark's 
Skydiver test, and LuDaShi's benchmark. 
Improvements to NVIDIA's 3D Vision 
give you a new 3D Compatibility Mode 
that enhances the 3D experience for 
DirectX 10 and 11 games. The beta 
supports NVIDIA's GeForce ShadowPlay 
technology with Twitch streaming, as well 
as NVIDIA's GameStream technology. 

www.geforce.com /drivers 

AMD Catalyst 14.7 Release Candidate 

The Catalyst 14.7 RC driver builds 
upon the improvements made in Catalyst 
14.6 RC; you'll also find a profile update 
for Plants vs. Zombies that delivers 
support for AMD CrossFire and AMD 
Radeon Dual Graphics. Assassin's Creed 
IV players will like that AMD has 
improved CrossFire scaling up to 93% 
(when tested at 3,840 x 2,160 and High 
settings). Note that support for Windows 
8.0 and the WDDM 1.2 driver ended 
with Catalyst 14.6 RC, so if you haven't 
upgraded to Windows 8.1, you should do 
so before installing Catalyst 14.7 RC. 

su pport.amd.com/en'us/download 
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CyberPower recommends Windows ^ 




AMD FX-9590 $845 
AMD FX-9370 $949 
AMD FX-8350 $835 
AMD FX-8320 $789 
AMD FX-6300 $765 
AMDFX-4300 $755 



Gamer Scorpius 8000 

Windows 8.1 

GIGABYTE® GA970A-D3 AMD 970A USB 3.0 & SATA III 
CORSAIR® 8GB DDR3 1600Mhz Dual Channel Memory 
2TB SATA III 7200 RPM HD 32MB Cache 
AMD Radeon™ R9 270 2GB Direct X 1 1 Video 
Zaiman Gaming Headset 

Thermaltake Urban S21 Tower Case 430Watt 80+ Power 
Asetek Liquid Cooling System 

AMD 7.1 CoolerMarter* CooltrMastw* FREE 

4)) ^ s% ^ 

24X±RW 600 W Ktyboartl OirtialMMiM UquidOwling 



From 



^755 



AMDFX-9590 


$1249 


AMDFX-9370 


$1159 


AMDFX-8350 


$1135 


AMDFX-8320 


$1095 


AMD FX-6300 


$1069 


AMDFX-4300 


$1059 



Gamer Scorpius 9000 

Windows 8.1 

GIGABYTE® AMD FX990 USB 3.0 & SATA III 
CORSAIR® 16GB DDR3 1600Mhz Dual Channel Memory 
2TB SATA III HDD 7200RPM 64MB Cache 
AMD Radeon™ R9 270X 2GB Direct X 1 1 Video 
Zaiman Gaming Headset 

NZXT Source 530 Full Tower with 600Watt 80+ Power 
Asetek Liquid Cooling System 



From 



AMD 7.1 CoelerMarttr* CoolerMastef FREE 

4)) ^ s% m. 

14X Combo 600 W Keyboard OptiulMsus* Liquid Coolins 



M059 



J9 



AMDA10-7850K 


$585 


AMDA10-7700K 


$579 


AMDA10-7850K 


$599 


AMDA10-7700K 


$579 


AMDA8-6600K 


$549 


AMDA8-6400K 


$499 



Zeus Minl-AlOO 

Windows 8.1 

AMD A88 Chipset MB USB 3.0 and SATA III 
CORSAIR® 8GB DDR3 1600 Mhz Dual Channel Memory 
500GB SATA III 6.0 7200 RPM HD 32MB Cache 
AMD Radeon™ R7 Series Graphic Onboard 
Zaiman Gaming Headset 

CyberpowerPC Zeus Mini-ITX Gaming Case 350Watt 

AMD 7.1 CooterMastar* CooierMaster* 

4)) ^ s% 



$499 




FangBOOK EVO AX7 100 

AlVID Quad-Core A10-5750M Processor 
Windows 8.1 

AMDA76MFCH Chipset 
17.3 " Full HD Display 1920 XI 080 
8GB DDR3 1600MHz Memory 
1TB SATA300 Hard Drive 

AMD Radeon™ HD 8970M 2GB Direct X 1 1 Video Card 
Killer E2200 10/100/1000 Mbps Network Card 
802.11 B/G/N Wireless Network 

0 AMDA10-5750M 



HDMI 

IEEE 1394 

3 X UBS 3.0 
7.9 Lb. 

4 in 1 Media Reader 



8X±RW 



I 

2hr 



M159 



www.cyberpowerpc.com] 800 707 0393 

All Desktop systems come with 3 year Limited Warranty + lifetime toll free techsupport 

AMD, the AMD Arrow logo, AMD Phenom™ II, AMD Phenom™ AH Radeon™ Graphics, 790 Senes, and combinations thereof are trademarks of Advanced Micro Devices, Inc. All prices are subject to change viiithout notice or obligation. 
Cyberpoviier is not responsible for any typographical and photographic errors. Copyright ©201 3 Cyberpower. All rights reserved. NVIDIA^, nForce^, GeForce^, SLI™ are trademarks Of registered trademarks of NVIDIA Corporation or its 
subsidiaries in the United States and other countries. CyberPovrer PCs use genuine Microsoft' Windows'^ • vww.microsoft .com/piracy/howtotell 




ANTLIONV^ 



WWW.MODMIC.COM 



Keep YDur Headphones. 
Add A MDdMic. 




Noise Cancellinq, Qualitv Construction 



FULL COLOR RGB MECHANICAL 
GAMING KEYBOARD 




mmersource 




ote: Keyboard can only display one LED color at a time. 




Mine Bitcoin Faster! 

Email - support@minersource.net 
Visit - www.minersource.net 



Garden AIVkV2 

1 .2THConnplete Miner 

The BTC-Garden AM-V2 miner is one 
of tlie quietest miners riglit now in tlie 
marl<et. 

Each miner has 4 mining blades and 
each blade contains 16 40nm ASIC 
chips developed byASICMINER. 



49 Powered USB Hub 




Bitmain Antminer S3 





P> Gaming Solution 

Extreme Performance with Hardware Acceleration 






inside' 
XEON* 



GOLD! 




WeP wer the Cloud 



www.supermicro.com/Gaming 



® Super Micro Computer, Inc. Specifications subject to change without notice. 
Intel, the Intel logoi Xeon, and Xeon Inside are tradennarks or registered trademarks of Intel Corporatkxi in the US and/or other countries. 
All other brands and names are the property of their respective owners. 



Look For CPU At These LAN Parties 




07.26-27.14 

KNFE LAN 8 
Whitewater, Wl 

www, knfegaming , us 

07.31-08.03.14 

MillionManLan 13 

Louisville, KY 

www.lanwar.com 

08.16-17.14 

Video Gamers United Conference 
Washington, DC 

www.vgu-con.com 

08.16.14 

NGC's LAN-A-GEDDON 
Greenville, TX 

www.networkgamingclub.com 

08.16.14 

Willamette Valley Gamers LAN 
Eugene, OR 

www.wvgamers.com 

08.22-24.14 

Otakuthon Anime Convention 
Montreal, QC 

www.otakuthon.com 

08.22-24.14 

Maryland LAN Gamers 
Greenbelt, MD 

www. marylandlangamers. net 

08.29-09.01.14 

PAX Prime* 
Seattle, WA 

prime.paxsite.com 



08.30-09.01.14 

SteelSky 

Monroeville, PA 

steelsky.us 

09.06-07.14 

Pittco Presents: REVIVAL 
Pittsburgh, PA 

www.pittco.org 

09.06-07.14 

LAN OC V15.0 
Van Wert, OH 

lanoc.org/lan - parties 

09.12-14.14 

LANFest Atlanta Fall 2014* 
Atlanta, GA 

lanfest.intel.com 

09.20.14 

NGC's LAN-A-GEDDON 

Greenville, TX 

www.networkgamingclub.com 

09.20.14 

Willamette Valley Gamers LAN 
Eugene, OR 

www.wvgamers.com 

09.26-28.14 

LANFest Colorado* 
Loveland, CO 

lanfest.intel.com 

09.26-28.14 

GNWLAN 12 
Vancouver, WA 

gnwlan.com 
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CPU 



Across The Nation — & Beyond! 

* Event scheduled to include a CPU case mod contest 



10.04-05.14 

Catacombz 20 

Eldorado, IL 

www. cataco mbz.com 

10.18.14 

6D Epic LAN 
Cincinnati, OH 

6clepic.com 

10.18.14 

NGC'S LAN-A-GEDDON 

Greenville, TX 

www.networkgamingclub.com 

10.24- 26.14 

AWOL LAN 24 
Eau Claire, Wl 

www.awoiian.com 

10.25- 26.14 

Naois Gaming 
York, PA 

www.naoisgaming.com 

10.25.14 

Archetype Gaming LAN 
Kansas City, MO 

arcinetypegaming.com/i_AN 

10.25.14 

Willamette Valley Gamers LAN 
Eugene, OR 

www.wvgamers.com 

10.31-11.02.14 

AYBOnline Presents Baselan 27 
Winnipeg, MB 

www.aybonline.com 



10.31.14 

TUSLAN 2014 
Tucson, AZ 

www.tusian.net 

11.01.14 

Nexus LAN 14 
Miamisburg, OH 

www.nexuslan.org 

11.07-09.14 

PDXLAN Charity LAN 

Portland, OR 

pdxian.net 

11.14.14 

Maryland LAN Gamers 
Greenbelt, MD 

www. marylandlangamers. net 

11.15.14 

NGC'S LAN-A-GEDDON 

Greenville, TX 

www.networkgamingolub.com 

11.22.14 

Willamette Valley Gamers LAN 
Eugene, OR 

www.wvgamers.com 

12.20.14 

NGC'S LAN-A-GEDDON 

Greenville, TX 

www.networkgamingolub.com 

02.20-23.15 

PDXLAN 25* 
Portland, OR 

pdxian.net 




Would you like us to help promote your next LAN? 

Give usacallatl-800-733-3809 

We'll be glad to consider your event 



BACK DOOR 



Q&A With Adam Carroll 

Oregon Aero's Director Of SeJes & 
arketng T^ks Headset Upgrades 



Q: For starters, can you 
tell our readers a little bit 
about Oregon Aero? When was 
the company founded, and 
what prompted Mike Dennis 
to get it started? 

A : Oregon Aero exists 
#1 \J to solve the problems 
encountered whenever ma- 
chinery interfaces with the 
human body. We design, 
manufacture, and provide 
products ranging from seat 
cushions for fighter jets and 
attack helicopters to ballistic 
helmet padding and gaming 
accessories. Oregon Aero was 
founded in 1989 because of 
a headache that Jude Dennis 
experienced whenever she 
flew with her husband Mike. 
He set out to tackle Jude's headache 
problem, and after a great deal of 
experimentation, he created the SoftTop 
Headset Cushion from leather and 
wool. The cushion worked, and Jude's 
headache disappeared. This is the same 
technology still in use today through- 
out the military, aviation, and now 
gaming communities. 

Q: Looking at your site, it appears 
that upgrades to aerospace equip- 
ment are the company's primary 
products. Can you talk a little bit 
about that industry, and then tell us 
how Oregon Aero decided to get into 
gaming headset upgrades? 

A : After years of delivering headset 
fi \J comfort upgrades to the military 




and general aviation communities, it 
occurred to us that we should expand 
our market to include people suffering 
from the same discomfort outside of 
cockpits and war zones; that's when 
we realized there was a huge segment 
of the population wearing headsets for 
extended periods that were nowhere 
near an aircraft, and that they 
suffered all the same problems. So 
we decided to invest in solving the 
gaming comfort issue by using the 
same solutions we developed years ago, 
and to our surprise, it took off in a 
way we could never have imagined. 
Same problems, same solution, differ- 
ent market. 



Q 



: Your site provides info on up- 
grades for headsets from lots of 



manufacturers. How does Oregon Aero 
decide which headsets to provide upgrade 
kits for? 

A : We always say, "We haven't 
#1 \J met a headset we couldn't make 
better." Early on in the process, we 
focused on the most popular, best-selling 
headsets, and have expanded our product 
line to include almost every headset on 
the market. PDXLAN 23 and 24 in 
Portland, Ore., were the perfect research 
and development opportunities for us, 
because there we could instantly develop 
the solution for individual customers' 
headset needs and receive instantaneous 
feedback on what did and did not work, 
then take that information back to the 
offices and create the perfect solution for 
more than 50 models of gaming headsets. 
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Q: Do most kits offers a similar set of 
enhancements, or do the items in a 
kit vary from headset to headset? 

: We have found, with very few 
exceptions, that most headsets 
are very similar in design, which allows 
us to build kits based off of roughly six 
different part numbers which cover most 
commonly found headsets on the market 
today. As with any product line, we are 
positioned to respond as new headsets 
are released to address individual comfort 
concerns and provide our customers with 
the best possible solution. 



Q: We notice that in the case of many 
headset models, you request that 
customers send their headsets in and 
you do the upgrade for them. What 
about the process necessitates this, and 
about how long does it take to upgrade 
a single headset from the time you 
receive it? 

: We currently have ready- 
made kits to ship that will allow 
our customers to install the upgrades 
themselves for more than 30 models of 
gaming headsets. Unfortunately, despite 
our best efforts, some headsets are just too 
complicated to provide accurate, easy- 
to-follow instructions for installation, 
and we would never want a customer 
to damage their own headset due to 



a fault on our part. To mitigate this, 
we employ the use of our specialized 
headset upgrade shop. With 70-plus 
years of combined headset and helmet 
repair experience, they are able to turn 
around headset upgrades within as 
little two business days, with no labor 
fees. You would be hard-pressed to 
find that same service anywhere else in 
the industry. 

Q: The fact that you have upgrade 
kits for so many headsets across the 
market seems to indicate that there's a 
severe shortage of headsets that have the 



comfort and features they should; why do 
so many headsets need upgrades? 

: Currently, some of the most 
acoustically advanced headsets 
in the world delivering high-quality 
audio have the user experiencing sound 
immersion in games like never before. 
But unfortunately, the comfort features 
are more of an afterthought in the current 
market. Literally only pennies of the 
production cost in the overall headset 
are spent on cushioning. I recently read a 
review that stated, "while uncomfortable 
and painful over long periods, the sound 
quality more than makes up for this." To 
us this is an unacceptable trade-off; you 
should never have to sacrifice comfort for 
sound quality. That is where we come in. 



While major headset manufacturers' 
primary focus is on sound, and 
rightfully so, comfort is our one and 
only focus. With that being said, we 
discovered, quite by accident, a better 
ear seal formed around the user's ears, 
glasses and earrings, eliminates issues 
such as bass leakage and outside noise 
intrusion, which actually makes the 
headset sound better. 

Our headset upgrades keep the blood 
flowing, so there are no more "hot 
spots" caused by inadequately sized ear 
openings, unyielding surfaces, and sharp 
edges. Our headset upgrades are world- 
class, made in America, and because they 
are supplied to the military and aviation 
industry, they are subject to the most 
stringent quality system in the world. 
So, we can guarantee their performance 
under any conditions. Our goal is to 
make our product "forgettable," so much 
so that you'll forget you even have a 
headset on. 

Q: Out of curiosity, why upgrade other 
headsets? Why not build your own 
headset with all the gear you include in 
an upgrade kit? 

: Look for more on this topic 
coming soon... 

Q: What other kinds of products does 
Oregon Aero make for gamers, and 
do you have plans to expand into any 
other types of devices? 

: Oregon Aero currently pro- 
duces a line of portable seat 
cushions incorporating the same 
technology as our aircraft seat cushions 
that include custom embroidery that 
have proven very popular at LAN 
events, where our customers are often 
forced to endure terribly uncomfortable 
conference room chairs. Oregon Aero is 
always looking forward to try to identify 
and solve problems before they occur 
or before our customers realize there is 
a problem. As one happy LAN attendee 
put it, "This is the best upgrade that I 
never knew I needed." I 




"While major headset 
manufacturers' primary 
fecus is on sound, and 
rightfuiiy so, oomfort is our 

one and only foous," Adam Carroll 
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GAME BIG OR GO HOME. 
XLR8 YOUR WORLD. 





Check out our Facebook page for your chance to win a GeForce GTX 780!* 
www.facebook.com/XLR8Gaming.net 



PNY offers powerful XLR8 branded 
products to upgrade and enhance 
your gaming system. 



NVIDIA® GEFORCE® GRAPHICS CARDS 
MEMORY UPGRADE MODULES 
SOLID STATE DRIVES. 



* SPECIAL OFFER RUNS FROM 8/8/2014 - 9/12/2014 
3F PNY TECHNOLOGIES. INC. ALL OTHER TRADEMARKS ARE THE PROPERTY OF THEIR RESPECTIVE OWNERS. COPYRIGHT © 2014 PNY TECHNOLOGIES. INC. ALL RIGHTS RESERVED. 



